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NOTES AND COMMENTS. 


Industrial Research. 


Intelligent and progressive minds will welcome 
gladly the somewhat remarkable report of the Ad- 
visory Council on Scientific and Industrial Re- 
search, which we reproduce to considerable length 
in this issue. The dim consciousness of the im- 
portance of industrial research which was slowly 
dawning on the British mind has been rudely 
shaken into a keen appreciation by the exigencies 
of warfare, and though it might be interesting to 
speculate on the possible extension of the waking 
process under normal conditions, it cannot be de- 
nied that even in official quarters it has been rea- 
lised—aye, and even acknowledged—that science 
must go hand in hand with labour. It is true that 
in the past our Governments have supported scien- 
tific work in one or two directions, such as in the 
case of the National Physical Laboratory, the Im- 
perial Institute, the Engineering Standards Com- 
mittee, and the Imperial College of Science and 
Technology, but all such support has been given 
more in the spirit of a grudging concession 
to the misguided opinion of a few’ rather 
than with the idea of meeting a _ national 
necessity. The field which the Advisory Coun- 
cil have before them is practically a virgin one, 
for nothing which any British Government has 
hitherto done has been of outstanding benefit to 
industry, except, perhaps, a small subsidy to the 
Engineering Standards Committee, with which the 
Government was only remotely connected. 

The Report gives an outline of the ‘“‘ methods of 
approach,’’ as it is termed, to their work, which 
the Council have considered. These may be sum- 
marised as:— (a) Aid to Existing Researches, (b) 
Conferences with Professional and other Societies, 
(c) A Register of Researches, (d) Aid to Research 
in Educational Institutions, (e) Formation of 
Standing Committees. 

With reference to the last item, three Standing 
Committees have already been set up, viz., on Min- 
ing, Metallurgy, and Engineering. Others, we 
understand, are in contemplation, and these Stand- 
ing Committees, in conjunction with the profes- 
sional societies, should enable the Council] to ob- 
thin the best advice on the different prcblems 
which will come before them. The steps which have 
already been taken, and which are in contempla- 
tion, are detailed at considerable length in our 
abstract of the Report. 


Secretiveness Among Manufacturers. 

There will, of course, have to be combated many 
established prejudices, and particularly the well- 
known secretiveness which some manufacturers 
still maintain in regard to quite common and 
general processes. A very important section of 
the Report deals with the difficulties which the Ad- 
visory Council meets in the attitude of the manu- 
facturers themselves, and which they deplore under 
the caption of ‘‘ The Need for a New, Outlook.’ 
It is, we are afraid, only too true that manufac- 
turers in this country do not work together as they 
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do abroad, and there can be no doubt that to this 
lack of co-operation may be ascribed some, at least, 
of the defects in our industrial armour. There is 
by no means entirely absent amongst employers a 
tendency to enforce restricton of the diffusion of 
knowledge. Many ‘are afraid to allow any ac- 
count to appear regarding what they are doing, 
often under the mistaken impression that their 
grasp or knowledge of industry is greater than 
that of their competitors. In this respect we cer- 
tainly need a new outlook. No man can be ex- 
pected to give any details or to facilitate enquiries 
into secret processes of which he may be the sole 
possessor. The great bulk of manufacture is, how- 
ever, standardised; the processes employed in all 
works are more or less similar, though each works 
no doubt has certain methods in which its practice 
is superior to that of its competitors. These dif- 
ferent points of excellence, if combined in one 
whole, would no doubt result in a plant superior to 
that to be found in any part of the world. We be- 
lieve that the Americans particularly have realised 
the importance of free trade in the diffusion of 
knowledge. Their trade papers, and the ‘“ Pro- 
ceedings ” of their technical associations, are full 
of valuable information which in this country it is 
difficult to obtain. Taking the foundry and metal- 
lurgical industries as-an example, their technical 
societies’ ‘‘ Proceedings’ are for the most part 
records of somewhat abstruse chemical researches 
made in University laboratories or vague generali- 
sations on the practical side of the work which are 
of little industrial value. Founders are often the 
most conservative in the matter of imparting in- 
formation, and often the results of their work too 
well proclaim that they can have little if any- 
thing in their processes worth concealing as being 
specially valuable. 

Foundry Research. 


In the general movement for scientific and in- 
dustrial research there is a danger that the special 
requirements of such industries as founding will be 
overlooked ; for already there is established an im- 
pression that general metallurgical research covers 
adequately the foundry’s needs. The fdundry 
trade, however, is far too important to be rele- 
gated to a subsectional position in such matters, 
and it is for the leaders in the industry and the 
bodies representing it to put forward strongly the 
need for special consideration and facilities. In 
the matter of coke alone there is room for a large 
research respecting the nature and properties of the 
fuel most suitable for the foundry. Coke in the 
past has received only very casual consideration in 
relation to its foundry uses, though the consump- 
tion yearly is very great and the influence of the 
fuel on the foundry’s product is considerable. 
Much might be said in regard to the lack of 
original research work in this country in connection 
with by-product coking. There has been a certain 
amount of individual effort, but research generally 
has not been encouraged to the extent that it will 
have to be if we are to maintain our supremacy 
The individual coke-oven manager in the past has 
not always been of a scientific turn of mind, and 
his chemist—when he has had one—has usually 
been fully occupied with work of a routine char- 
acter. The scientific departments of our Univer- 
sities also have not paid much attention to the 
chemical and physical problems associated with by- 
product coking, and a perusal of the records of our 
leading scientific societies shows that the number 
of papers relating to the industry is small. Recent 
developments, however, lead to the expectation of 
an improvement in this direction. With the in- 
auguration of the Coke Oven Managers’ Associa- 
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tion a central medium has been established for the 
correlation of data. and the interchange of ideas 
on current topics and future prospects. This Asso- 
ciation might well co-operate with such bodies as 
the British Foundrymen’s Association, with’ the 
object of determining how best the requirements of 
both can be met in coking practice. 

There are very many other directions in which 
an organised ‘effort to put the foundry trade on 
a more scientific basis would find profitable 
scope, and if the leaders of foundry activity will 
only realise the importance of getting together 
seriously to tackle the problem of organising foun- 
dry research, we shall be able to take advantage 
of the awakening of the Governmental conscience. 








American Institute of Metals. 


The programme of the annual meeting of the 
American Institute of Metals, to be held in Cleve- 
land, U.S.A., during the week of September 13 
include the following : — 

** Reclamation of Metallics from the By-Products 
of Foundry and Manufacturing Plants,’’ by A. F. 
Taggart. 

‘Method of Selling Non-Ferrous Scrap, as 
Pursued by a large Producer,’ by J. M. Bateman. 

** The Result of Joint Work of Casting and Test- 
ing the 88-10-2 Alloy by Five Foundries, Report 
of the Use of the Deoxidizers of Bronzes, and 
Report on the Aspects of Bronze Failures,’’ by 
various experts affiliated with the United States 
Bureau of Standards, Washington, D. C. 

*‘Copper-Aluminium-Iron Alloys,’ by W. M. 
Corse. 

‘* The Application of Oxy-Acetylene Welding Pro- 
cess in the Repair of Defective Non-Ferrous Cast- 
ings,’’ by S. W. Miller. 

‘* Continuation of Discussion in connection with 
Defective Bronze Castings in use by the Board of 
Water Supply of New York City,’’ by A. D. Flinn. 

‘* Evolution of Die Casting Process,’’ by Chas. 
Pack. 

‘* Disclosure of Blow Holes by Means of X-Ray 
Apparatus,’”’ to be reported by testing engineers 
employed in laboratory D of the General Electric 
Co., Schenectady, N. Y. 

“Aluminium Castings and Forgings,’ by P. E. 
McKinney. 

‘* Annealing Properties of Copper,’’ by G. W. 
Ceaser and G. C. Gerner. 

‘* Metallography as Applied to 
Metals,’’ by W. W. Arthur. 

‘* Heat Treatment of German Silver,’”’ by C. C. 
Holder. 


Non-Ferrous 








MANGANESE AND CHROME STEELS COM- 
PARED.—Comparative tests on chrome steel and man- 
ganese steel crusher plates, given by Mr. F. E. John- 
son in a communication to the ‘‘ Engineering and 
Mining Journal,”’ are as follows :-- 


Chrome Steel Jaw Plates. 
Installed July 4, 1910, to March 17, 1911, inclusive. 
Weight of set, Ibs. ny ee ee as ad 
Cost f.o.b. mill .. = 
Tons milled during period . 
Cost per ton milled ee 54 ae bas ’ 
Manganese Steel Jaw Plates. 
Installed March 18, 1911, to January 22, 1912, inclusive. m 
Weight of set. Ibs. Be Ste ms w% aa 2 
Cost, f.o.b. mill .. re 72.62 
Tons milled during period 86,478.70 
Coet per ton milled $0.00084 
$0.00054 


Difference in cost, in favour of manganese steel, per. 

ton mill ee itd + de - se 
Mr. Johnson also states that in another test run at 
another property early in 1914, chrome steel plates 


crushed 48,736 tons of ore and manganese steel plates 
94,451 tons. 


921 
$96, 93 
70,206.23 
$0.0013 
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Simple Nickel Steels. 

Nickel steel was chronologically the fourth alloy 
steel to be introduced, it having been in use for 
25 years, and the steels to which nickel is added 
aggregate a large tonnage. The field for nickel steel 
is being steadily narrowed by the substitution of 
the cheaper or better nickel-chromium steels. The 
useful nickel-iron alloys range, with large intervals, 
from 2 to 46 per cent. of nickel, a greater compass 
than is covered by any other element alloyed with 
iron. The addition of less than 2 per cent. of nickel 
alone does not seem to give enough benefit to make 
the addition worth while. 

Nickel in untreated ordinary nickel steel raises the 
tensile strength, and in a greater proportion the 
elastic limit for a given content of carbon without 
decreasing the ductility. Nickel steels with the 
different percentages of nickel present about the 
same range of internal microscopic structures as do 
manganese-iron alloys. With low nickel content, as 
in the great bulk of nickel steels made, the un- 
hardened steel is pearlitic. Higher nickel content 
gives martensitic structure and still higher austenitic. 
Certain steels with each of these structures are 
employed. 

Nickel steel is made by any of the steel-making 
processes, but most of it is produced ‘in the open- 
hearth furnace. The operations are similar to those 
followed in the production of simple steels, the 
nickel being either in the materials of the original 
charge or added in the metallic form at any time 
long enough before the heat is cast for the nickel to 
be melted and thoroughly mixed with the metal of 
the charge. Nickel is negative to iron at steel-melt- 
ing temperatures, and the iron protects it from 
oxidation and even reduces it from its oxide so that 
it is not wasted to any considerable extent in melt- 
ing or working, even when iron ore is added to the 
bath. On the other hand, it does not deoxidise the 
metal or decompose carbonic oxide or keep the 
hydrogen and other gases in solution. It is not 
added, therefore, for curative purposes, as it gives 
no aid in rendering steel sound or free from holes. 
In fact, nickel steel is prone to have seams and 
surface defects after it has been rolled, which is one 
reason against its wider use. The service of nickel 
is merely as an alloying element, to improve the 
phvsical properties of the finished steel either in its 
natural or heat-treated condition. 

As might be expected from an alloying metal 
whose atomic weight, specific gravity, and fusion 
point are so near those of iron, nickel does not 
segregate much as the steel solidifies, and is claimed 
to hinder in some degree the segregation of carbon 
and the other less metallic ingredients. A reason- 
able explanation of this action of nickel on the other 
elements has not yet been established. 

Ordinary simple nickel steel (3 to 4 per cent. 
nickel) is worked. hot by the usual forging ard roll- 
ing operations much as simple steel is worked. The 
higher nickel steels are more difficult to work, having 
narrower ranges of temperature at which they may 
be hot-worked without showing signs of red-short- 
ness. In the ordinary grades seams and adhering 
scale give some trouble. Although molten iron 


protects molten nickel from oxidation, as stated, iron . 
cannot protect nickel from oxidation in scale formed 
on nickel steel, as in the heating furnace. 





Manufacture and Uses of Alloy Steels. 
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Nickel Steel for Structural Purposes. 

The great bulk of simple nickel steels contain 
from 2 to 4 per cent. of nickel, a proportion that 
affords the most suitable physical properties for 
nearly all structural purposes, and the nickel content 
usually aimed at in steels for structural purposes is 
3.25 per cent. This grade might be called ordinary 
nickel steel, as it is usually meant when nickel steel 
is mentioned without further specification. It has 
high value for structural purposes such as bridges, 
gun forgings, machine parts, engine and automobile 
parts, and any similar line of service that is too 
severe for simple steels. 

The bridges in which it is used are particularly 
those of great span, and it is nearly always used in 
the natural or annealed condition when the additional 
strength and ductility imparted is that due to the 
mere presence of nickel in the metal. Some nickel- 
steel tension bridge members have been heat treated 
by heating and quenching, being immersed in water 
edgewise with the longitudinal axis horizontal, and 
afterwards drawn back by a second heating to give 
an elastic limit of 55,000 lbs. per square inch, 
a rather low figure. A relatively low percentage of 
nickel, or about 2 per cent., is sufficient to afford 
steel with such a property, when heat treated. 

Steel with 2 per cent. of nickel is used in seamless 
tubes such as are used for bicycles and for other 
equipment requiring a high-grade tube. They are 
not heat treated, but higher properties than those of 
the steel in its natural state are imparted by the 
cold-drawing operations by which these tubes are 
finished. The ordinary grade with 3.5 per cent. 
nickel is used in cannon, being always heat treated 
for this use. It is ‘also used in many automobile 
parts, the variety of high properties obtainable in it 
by modifying its heat treatment rendering it fit for 
almost any service demanding a strength and 
security from breakage that a simple steel will not 
meet. 

In some large dynamos the revolving fields are 
connected by nickel-steel rings having 3 per cent. 
nickel, the metal being particularly well suited for 
the purpose both by its strength and its magnetic 
efficiency, the permeability being high and the 
hysteresis losses low. 

Nickel-steel rails usually having about 8.5 per cent. 
of nickel have been tried by many railroads, and are 
generally considered unsatisfactory, though small 
lots are still made, chiefly for use in tunnels and 
other unusually wet or damp places, on account 
of their ability to resist rusting and safety from 
breakage. Their price is nearly twice that of simple 
steel rails, and they sometimes give three times the 
service, but their average life has been much less 
than that. 

One per cent. of nickel in ordinary nickel steel in 
the natural state raises the tensility about 6,000 to 
8,000 lbs. per sq. in. Ordinary nickel steels may be 
so made as to have a wide range of properties that 
make them suitable for any structural purposes for 
which they are not too expensive. 

The properties of one grade of nickel-steel castings 
made for special purposes are as follows :—Com- 
position, C 0.20 per cent., Mn 0.50 per cent., Si 
0.35 per cent., Ni 2.50 per cent.; tensile strength, 
85,000 Ibs. per sq. in.; elongation, 25 per cent.; 
contraction, 40 per cent. This steel was not given 

B 
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treatment involving quenching, but was merely 
annealed. 

Steel containing 5 to 8 per cent. of nickel presents 
a sort of critical point, that proportion being the 
lowest at which, with the usual range of carbon, 
the structure is all martensitic and consequently very 
hard, the martensitic state being equivalent to the 
hardened state of simple steels. Such steel is diffi- 
cult to work hot or cold, but. can be rolled if proper 
care is used. It finds some usefulness in places 
where great resistance to shock is required, par- 
ticularly in thin shield plates about 0.15 in. thick, 
which are used on one side of the caisson of field 
artillery to protect the ammunition, and the men 
who serve it, from rifle fire. A sample analysed 
gave the following composition in percentages :-— 
C 0.42, Mn 0.49, Si 0.26, S 0.02, P 0.02, Ni 6.68. 

The content of carbon determines the minimum 
amount of nickel which must be present to make 
the steel wholly martensitic. Thus if the carbon 
content is low, about 0.20 per cent., 8 per cent. of 
nickel is required, whereas if the carbon content is 
about 0.80 per cent. the steel is martensitic when 
there is 5 per cent. of nickel contained. The 
analysis given last above represents martensitic 
steel. 

Steel with 8 per cent. nickel has one transforma- 
tion point at 510 deg. C. (950 deg. F.), where points 
Ar,, Ar,, and Ar, are all merged into one. Eight 
per cent. is the highest useful content of nickel in 
nickel steel that is amenable to ordinary annealing 
and quenching operations. Hardening by quench- 
ing does not occur in steels containing 10 per cent. or 
more of nickel, which are, on the contrary, softened 
by heating and quenching. 

The 13 per cent. nickel-iron alloy with 0.55 per 
cent. carbon discovered recently by Arnold and Read 
seems to possess the highest strength of any of the 
nickel steels. It is so hard as to be unmachinable, 
and the investigators mentioned were not ‘able to 
drill it even to get some drillings for analysis, the com- 
position mentioned being what they aimed at when 
making the steel. It has a yield point of about 
134.000 lbs. per sq. in., a tensile strength of about 
195,000 Ibs., with 12 per cent. elongation in 2 in. 
This gives a merit figure of about 2,300,000, which 
is very high for such a hard steel, though it does 
not compare with the 7,000,000 of forged manganese 
steel. Hadfield found that low-carbon steels with 
11.4 and 15.5 per cent. of nickel each had a tensility 
of 210,560 lbs., which was more than was possessed 
by the steels next above and bélow. The curve, 
therefore, should have reached a maximum between 
them with a nickel content of about 13.5 per cent. 

Before Arnold and Read's discovery of the 13 per 
cent. grade, 15 per cent. nickel steel was thought 
to have the greatest strength of all the nickel steels— 
that is, in the natural state. This variety has been 
employed in a few instances for shafting and similar 
service for which other steels failed. It is hard to 
machine, and heating followed by slow cooling does 
not soften it, though heating and quenching does 
enough to allow it to be machined slowly. It has a 
tensility of about 170,000 lbs. and an elastic limit 
of 150,000 Ibs. per sq. in., according to one observer, 
though, as stated above, Hadfield obtained 210,560 
lbs. tensility, with little ductility. It is likely that 
the properties desired when this steel was used, par- 
ticularly its ductility, could now be surpassed by the 
much cheaper heat-treated ordinary nickel or nickel- 
chromium steels. Twenty-two per cent. nickel steel 
is used when resistance to rusting or corrosion is 
desired. 

High-nickel steels having 25 per cent. or more of 
nickel ,and low carbon content (about 3 per cent.) 


are austenitic in structure, and in the natural state 
are softer and tougher than the medium-nickel 
martensitic steels. High-nickel steel containing 24 
to 32 per cent. nickel in the form of wire is used 
to some extent for electrical resistance. 

Steel with 27 per cent. of nickel is used in bits, 
stirrups, and spurs in riding harness because of its 
resistance to rusting. It will nevertheless rust 
slowly at ordinary temperature under conditions that 
strongly induce oxidation. 

Steels containing more than 24 per cent. of nickel 
are practically non-magnetic in their ordinary con- 
dition, a rather remarkable fact when the high 
magnetic susceptibility of both iron and nickel alone 
is considerd. The explanation that the critical point 
marking the change from the non-magnetic to the 
magnetic state of iron is lowered by the nickel from 
about 700 deg. C. (1,292 deg. F.) to below ordinary 
atmospheric temperatures is, no doubt, sound as far 
as it goes. When 25 per cent. nickel steel is 
cooled to —40 deg. C. (—40 deg. F.) it becomes 
magnetic, and retains its magnetism at ordinary 
atmospheric temperatures. On being heated to 
580 deg. C. (1,076 deg. F.), however, the alloy 
reverts to the non-magnetic state. This separation 
of 620 deg. C. between the critical points, marking 
the magnetic states in heating and cooling is great 
in comparison with the 25 deg. to 50 deg. C. of 
simple steels, and because of it this steel is classed 
as irreversible. 

The non-magnetic quality of high-nickel steels is 
not utilised chiefly because of its capacity for be- 
coming magnetic, as described above, for if it 


happened to be cooled enough to make it magnetic 
it could not in most cases be easily demagnetised. 
The fact that high-nickel austenitic steels have a 


somewhat lower modulus of elasticity than the low- 
nickel or simple steels does not affect their value 
for the uses made of them. These steels also have 
low elastic limits, though they are tough and show 
up well in the shock test. Nevertheless they are 
generally used, not because of superior physical 
properties, but because of their resistance to rusting 
and corrosion or their electrical resistance. With a 
carbon content of 0.25 to 0.30 per cent. and 32 per 
cent. nickel they are used in valves for petrol motors 
with good results. 

Nickel steel with 30 per cent. of nickel is used in 
boiler tubes, particularly in marine boilers, for Which 
it is admirable. These tubes are in the natural, 
not heat-treated state. They resist corrosion better 
than simple steel tubes, and last three times as long. 
Hence their use is sometimes economical in spite 
of the much higher cost. 


Invar. 


The 36 per cent- nickel steel: known as Invar is 
used to the extent of perhaps a few hundred pounds 
a year in clock pendulums, rods for measuring instru- 
ments, and such parts for which its exceedingly 
slight expansion and contraction when heated and 
cooled within the atmospheric range gives it a par- 
ticular value. Nevertheless, its co-efficient of ex- 
pansion, even though small, is not negligible, and 
compensating means must be used in Invar clock 
pendulums and in the Invar balance-wheels of 
watches. Some Invar has as low a co-efficient of 
expansion as 0.0000008 per degree Centigrade, and 
samples have been made that contracted slightly 
when warmed. The co-efficient given indicates an 


. expansion of 0.05 in. in a mile per degree C. When 


Invar is heated to about 300 deg. C. (572 deg. F.) 
and higher its co-efficient of expansion is greatly 
increased and its lack of expansion at ordinary 
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temperatures appears to be merely a belated and 
not destroyed function. With excessive cold there 
is likewise a resumption of contraction. 


Platinite. 


Forty-six per cent. nickel steel with 0.15 per cent. 
carbon known as platinite, has about the same co- 
efficient of expansion as platinum and glass, and for 
that reason may be imbedded in glass without break- 
ing the latter by a difference in expansion. It has 
been used in leading wires in the glass bases of 
electric incandescent lamp bulbs as a substitute for 
platinum, which was formerly held to be in- 
dispensable. In those lamp bulbs the preservation 
of the vacuum is necessary, and the joint between 
the wire and glass must be kept tight. Platinite 
has not been found wholly suitable for this purpose 
and is not now so used, a compound wire with a 
38 per cent. nickel-steel core encased in copper and 


Composition .and Properties of Nickel-chromium Steels in Natural or Untreated State. 


in., accompanied by ductility that is high as com- 
pared with its strength, as the ductility naturally 
lessens as the elastic limit increases. Nickel- 
chromium steels can be made somewhat more 
cheaply than simple nickel steel of the same strength 
and ductility containing a smaller total of the alloy- 
ing elements, and chromium is less costly than 
nickel. 

The upper limit of nickel in useful chrome-nickel 
steels is about 3.5 per cent., and all useful steels 
of this class. are pearlitic, according to Guillet. 
According to the same authority, when a chrome- 
nickel steel is casehardened, the case is harder than 
that of a simple nickel steel. Some of the defecte 
and troubles of chrome-nickel steels are like those 
of simple nickel steels previously considered. The 
composition and properties of six nickel-chromium 
steels in the natural or untreated state are given in 
the table following :— 


Composition. 


Tensile properties. 





Contrac- 
tion of 
area. 


Elonga- 
tion in 
2 in. 


Tensile 
strength. 


Ball 
hardness. 


Elastic 
limit. 








Quer whore 


sometimes coated with platinum being now generally 
employed. 


Nickel-Chromium Steels. 


Nickel-chromium steels, known in the trade as 
chrome-nickel steels, are perhaps the most important 
of the structural alloy steels. Their field of useful- 
ness is continually being enlarged by their applica- 
tion for new purposes, and also by encroachment on 


Composition and Properties of ‘Nickel-chromium Steels in 


Composition. 


Sample 
No. Cc. Ni. Cr. 


Tensility. 


Lbs. 
96,000 
72,000 
59,000 


96,500 


Per cent. | Per cent. 
66 
71 
64 


31 
37 
38 
25 


“ 


ai 


a In 21 feet. 


The first three samples in the above table were 
annealed. Sample 4 was not heat-treated, but was 
used as rolled. Samples 5 and 6 represent the same 
steel, and show the relative properties of the small 
test piece and the full-size eyebar for a bridge, the 
section of which was 14 in. by 2 in. 

The composition and properties of six nickel 
chromium steels in the heat-treated condition were 
as follows :— 


Heat-treated Condition. 


Tensile properties. Heat treatment. 





Tempera- | Tempera- 
at which | at which 
steel was | temper 
quenched jwas drawn 
in water. | in air. 


Elon- 

gation | 
in 2 

inches. 


Elastic | Contrac- 


mer tion 
limit. | of area. 








Per | 
| cent. 


Per Per 
cent. 

3.45 

1.55 

3.52 

2.02 


crim Chore 


| Deg. C 





the premises of some of the other alloy steels, 
notably of simple nickel steel, and they have almost 
wholly displaced nickel-vanadium and _nickel- 
chromium-vanadium steels, which several years ago 
were in some considerable demand. 
Nickel-chromium steels are seldom used in any 
but a heat-treated condition. By suitable treatment 
pieces of small mass can be made to have as high 
physical properties as any steels known, with any 
elastic limit between 40,000 and 250,000 lbs. per sq. 


Any one of the first three samples could be given 
substantially the properties of either of the other 
two by varying the temperature of the second heat- 
ing. Most of the nickel-chromium steel used is 
employed for armour plate, projectiles, and motor- 
car parts. 

For motor-cars—and the practice might be advan- 
tageously extended to other fields—three grades of 
nickel-chromium steel are used. They are called 
low, medium, or high according to their contents of 


B2 
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nickel and chromium. The carbon content may be 
varied for each grade within the limits shown in 
the following table :— 


Composition of Nickel-chromium Motor-car Steels. 


Grade. Cc. Mn. Si. 8. P. Ni. | Cr. 





Low .. -. 0.20 to 0.40 
Medium -. 0.20 to 0.40 
High 0.20 to 0.40 


0.65 | Low. 0.045 
0.65 | Low. 0.045 
aad Low. 0.045 


0.04; 1.25 
0.04 1.75 
0.04, 3.50 


0.60 
1.10 
1.50 


These steels are almost invariably heat treated 
for use, a wide range of properties being attainable 
by varying the heat treatment with each steel. The 
properties overlap those of steels of both harder and 
softer grades, so that a wide choice of properties is 
afforded as well as a choice of steels for the set of 
properties desired. 

Nickel-chromium steel is also used in the manu- 
facture of most armour-piercing projectiles. Cubillo 
cites a steel for projectiles having 0.48 per cent. C, 
0.58 per cent. Mn, 0.75 per cent. Cr, 2.55 per cent. 
Ni, 0.40 per cent. Si, and 0.04 per cent. P. A test 
—_ quenched in oil and tempered had an elastic 
imit of 129,400 lbs. per sq. in., a tensile strength of 
150,300 Ibs. per sq. in., and an elongation of 19 per 
cent. 


Silicon Steels. 


Although silicon is an ingredient of practically all 
steels, its presence is often accidental or unavoid- 
able, and if it is added to simple structural and tool 
steels the purpose is to promote soundness rather 
than to impfove the properties of the finished steel. 
In tool steels silicon is always present, and in times 
past high-silicon steels have been advocated for tools, 
but they are not now so used in a commercial way. 

Silicon steels are generally made in the open- 
hearth furnace, preferably on an acid hearth, as the 
acid slag does not waste the silicon in the final 
additions as rapidly as does a basic slag that contains 
free oxide of iron, and therefore the final content of 
silicon desired may be more closely controlled. 
Silicon in true silicon steels must be added to the 
charge only a short time before teeming, as any 
oxygen that reaches the metal will largely be taken 
up by the silicon which will be wasted by burning 
to silicic acid (SiO,). When so added to a bath in 
proper condition as to temperature and amount of 
dissolved oxygen: or oxides the silicon will overwhelm 
the gases in solution, and the steel as cast will be 
free from blowholes and with a maximum tendency 
to pipe. 

Because of the large proportion of silicon in 
silicon steels and because of the short time allow- 
able after the silicon has been added to the bath it 
should be added in the heated or molten state. 


Composition and Properties of Chrome-nickel Steel Castings. 





Composition. 


Ni. 


Per 


Cr. Tensile 


Tensile properties. 





Condition. 

Elonga- 

tion in 
2 in. 


Contrac- 
tion of 
area. 


Elastic 


strength. limit. 





Per Lbs. Per cent. 


cent. 
1.49 
1.61 
0.50 


cent. 
3.64 
3.58 
2.50 


91,500 16.5 
90,500 | 18.5 


Annealed. 
" Do 
110,000 : 20 


Heat treated. 


Mayari Steel. 


A so-called natural chrome-nickel steel is now 
made from certain ores mined at Mayari, Cuba. 
The ores carry enough nickel to give 1.3 to 1.5 per 
cent. of nickel, and enough chromium to give 2} 
to 3 per cent. of chromium in the crude iron smelted 
therefrom. When the iron is converted into steel 
by the pneumatic or open-hearth processes, the 
nickel is practically all present in the steel, but the 
chromium is of necessity largely wasted by being 
oxidised. Steel made in part of Mayari iron is 
giving good service in rails and particularly in track 
bolts, which are heat treated to give the metal an 
elastic limit of 75,000 lbs. per sq. in. 


Why these rails are satisfactory when other 
chrome-nickel steels were not has not been 
explained. The chief differences seem to be (1) that 
these Mayari steel rails have less of the alloying 
elements because Muayari iron is used only in part 
in them, and (2) that the steel is made in the open- 
hearth furnace. 


Castings of Nickel-Chromium Steels. 


Castings are made also of chrome-nickel steel, and 
may be used in the annealed or heat-treated condi. 
tion. 





Silicon steels containing about 2 per cent. of sili- 
con or more roll very ‘‘dry,’’ that is, they are 
liable to be cracked by the heavy reductions of 
the first passages through the blooming mill. 

The dividing line between silicon-treated steels 
and silicon-alloy steels is not clearly defined, but 
the latter are used for several important purposes. 
In structural lines their employment is limited, 
as their properties can, generally speaking, be 
readily equalled or excelled by simple steels. The 
chief structural use of silicon-alloy steel is in 
springs of the leaf type for motor-cars and other 
vehicles. The silicon is considered to make the 
springs somewhat tougher so that they are less 
liable to break in service than springs of simple 
steel. In the trade this steel is called silico-man- 
ganese steel, though its content of manganese is 
usualy no more than is common in simple steels 
and not enough to properly cause the steel to be 
classified as a manganese-alloy steel. 

In electricity, an important use of silicon-alloy 
steel is in the cores of static transformers. With 
the exception of manganese most of the elements 
employed in making alloy steels, although not 
greatly decreasing the magnetic susceptibility of 
the iron that contains them, lower its hysteresis 
loss. Silicon is the element most used for that 
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purpose because it is the cheapest, but aluminium, 
phosphorus, nickel (34 per cent.), and tungsten 
have a similar effect. 

The silicon content in silicon transformer metal 
is usually between 34 and 44 per cent. or, more 
exactly, 4 to 44 per cent-. The steel is rolled into 
thin sheets which, for one large user, are 0.014 in. 
thick; the transformer cores are built up of these 
sheets, which are cut to shape separately by stamp- 
ing. For low induction the permeability of this 
steel is nearly as great if not greater than that 
of any other variety of iron or iron alloy known, 
and its hysteresis loss is less than that of any other 
of nearly as low cost. The results of an analysis 
of a transformer core made of silicon-alloy steel 
are as follows:—C, 0.08 per cent.; Si, 4.18 per 
cent.; Mn, 0.11 per cent.; 8, 0.06 per cent.; P, 
0.01 per cent.; Al, 0-01 per cent. 

Silicon steels cannot be case hardened, as the 
silicon retards the absorption of carbon; the sili- 
con content must therefore be low, not over 0.04 
per cent., in steel intended to be so treated. 


(To be continued.) 








Device to Premelt Ferro-Alloys. 


What is claimed to be an improvement in open- 
hearth furnaces is covered by a patent of Messrs. 
B. P. Wheeler and T. S. Blair, jun. It comprises 
a melting compartment, built as an extension to 
the back wall of the furnace, in which ferro-man- 
ganese and other final additions are melted by the 
heat of the furnace. The illustration (Fig. 1) 
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shows the design in which a is the back wall of a 
furnace. Against the back wall and preferably 
adjacent to the tap hole is the chamber c open to 
the interior of the furnace. It has a melting hearth 
d and a tap hole e, and is closed by a door f. 
The final additions, such as ferro-manganese, ferro- 
silicon, spiegeleisen, ferro-chrome, etc., are charged 
through this door and are melted by the heat of 
the furnace. 


Silicon Steel for Bridges. 


, 


According to ‘‘ The Engineering News,’’ silicon 
steel has been incorporated as a special feature in 
the trusses of the new Ohio River bridge at Metro- 
polis, Ill. The silicon in the steel, it is claimed, 
gives a higher yield point and ultimate tensile 
strength without sacrificing the reduction of area 
and elongation. The silicon averages 0.30 to 
0.40 per cent. in steel containing 0.30 to 0.35 per 
cent. carbon. This steel is used for the top chords, 
main posts, main diagonals, and end panels of the 
bottom chords, all-other rolled structural material 
being of medium steel, except the eyebars and 
piers, which are nickel steel. An increase of 
strength is claimed to be obtained in the silicon 
steel without the metal becoming hard or brittle. 
The table shows the physical and chemical proper- 
ties of the steels :— 


of area, 


per cent. 
per cent. 
per cent. 
Manganese, 
per cent. 
per cent 
, 
per cent. 


Grade of steel 
> Flastic limit. 

Lbs. per sq. in 

Carbon, 


Plate 
Plate 
Plate 
Plate 
Angle 


Silicon 
Silicon 
Silicon 
Silicon 
Silicon 
Silicon Angle 
Silicon Angle 
Medium Plate 
Medium Plate 
Medium Angle 
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The Institute of Metals. 


The Government Research Council having made 
a grant of £1,000 per annum towards the cost of 
carrying on the research inaugurated by the Insti- 
tute of Metals Corrosion Committee into the causes 
of the corrosion of marine condenser tubes, it has 
been found possible by the Corrosion Research 
Committee, which has recently been reconstituted 
so as to include representatives of all bodies inter- 
ested in the subject, greatly to extend their sphere 
of activities. 

Two salaried investigators have been appointed 
in the persons of Captain G. D. Bengough, D-Sc., 
and Dr. O. F. Hudson., They will conduct scien- 
tific researches on the Committee’s condenser plant 
now about to be installed by the courtesy of the 
Brighton Corporation, in the Brighton Elec- 
tricity Works. The plant will be worked under ordi- 
nary industrial conditions, the microscopical and 
other examination of the metal treated at Brighton 
being carried out in the metallurgical laboratories 
of the Imperial College of Science and Technology, 
South Kensington. 








Orpers have been made by the Board of Trade re- 
quiring the undermentioned businesses to be wound 
up :—Frachtcontor Gesselschaft m.b.H., Guildhall 
Chambers, Newcastle-upon-Tyne, coal exporters. Con- 
troller, T. Wallace, 42, Mosley Street, Newcastle-upon- 
Tyne. August 21, 1916. British Pyrophor Metal 
Company, G.m.b.H., 39, Victoria Street, London, 
S.W., production and sale. of cerium iron stones 
(Auermetal). Controller, F. J. Saffrey, 14, Old Jewry 
Chambers, London, E.C. August 21, 1916. 
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The Tin Situation. 





As a preliminary to the drafting of a specifica- 
tion by the American Society for Testing Materials 
a Paper was submitted by Messrs. L. Appicks and 
W. A. Cowan at a recent meeting of that body. 
The authors remarked that in tin smelting the 
purity of the final product depends largely upon 
that of the original tinstone, so that certain 
deposits have come to have a reputation as pro- 
ducers of high-grade tin. At this writing, con- 
tinued the authors, electrolytically-refined tin is 
just beginning to appear on the market in quantity 
from the treatment of foul bullion produced in the 
usual way from Bolivian concentrates. Elec- 
trolysis, of course, should obliterate the past history 
of the crude tin. 

It has been the fixed policy of the Dutch and 
English colonies to smelt the tin concentrates at 
the point of production, export duties having been 
imposed on tin ores. Prior to the war, the Boli- 
vian concentrates were sent to England and Ger- 
many, where they were worked into a low-grade 
tin. They are now coming chiefly to the United 
States, and the crude tin obtained therefrom elec- 
trolytically refined as stated above. 

According to the rules of the London Metal 
Exchange, tin is merchantable as standard tin only 
when the warrant is accompanied by analysis certi- 
fying that the metal contains either 99.00 or 99.75 
per cent. of pure tin, according to whether the 
quality is that of a common tin or refined tin, and 
also that it is of the correct physical condition. 

Straits, Australian, English Refined, Banka and 
Billiton fall within the highest class, namely, re- 
fined tin. Chinese tins are ‘‘ off-grade,”’ 
carrying considerable lead, and the German tins, 
resulting from the smelting of Bolivian concen- 
trates, are very foul. Off-grade tins are sold on 
the basis of a sliding scale for tin content. The 
worst of them will run over 90 per cent. tin, while 
the high-grade tins will run 99.8 to 99.9 per cent. 
The only tests required for good merchantable tin 
aside from its origin are that it shall run at least 
99.75 per cent. tin, and that a bar when nicked 
and bent double shall not crack. 

The consumer has generally met the situation in 
which he finds himself by buying a first-class 
brand, analysing it when he gets it, and then sort- 
ing the lots by analysis for certain uses. It is of 
doubtful value to give here a long list of analyses 
of different brands, but a rough idea of the 
various grades will illustrate the situation. 


Taste I.—Analyses of Different Brands of Tin—All 
Values in Per Cent. 


| 
| 
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Tin _..| 99.80-99.95 | 99.75-99.90 | 99.2 99.9 | 95-99 (93 
Antimony} 0.02 0.04 0.25 | 0.04 0.02-0.40, 4.0 
Arsenic .| 0.04 0.06 0.06 | 0.05 0.06 | 0.2 
Bismuth . None 0.003 0.06 | 0.001 0.01 0.1 
Copper . 0.01 0.04 | 0.08 | 0.015 0.09 0.5 
Iron... 0.03 0.03 | 0.004) 0002 0.15 | 0.02 
Lead .. 0.02 0.04 0.36 | 0.01 0.3-4.0 | 2.7 
Zinc. 0.03 None | 0.006 0.01} None | 0.03 





The impurities in tin may cause’ trouble by 
poisoning, as in the case of pipe and tin cans; by 
impairing fluidity, causing an excessive consump- 
tion of tin used for coating, or making solder hard 
to apply; by fouling an alloy and spoiling its 
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appearance; by impairing the ductility of alloys 
which have to be worked, such as bronze or 
Britannia metal; by causing local galvanic action 
and possibly ‘‘ tin pest’’; and by affecting the 
melting point of fusible alloys. 

One of the tinplate manufacturers states that 
lead makes a mottled finish, iron causes rough 
surface and impairs fluidity, and arsenic and zinc 
tend to form poisonous salts. They suggest 
maximum allowable percentages as follows: — 
Lead, 0.04 per cent.; copper, 0.02 per cent. ; iron, 
0.05 per cent.; arsenic, 0.05 per cent.; antimony, 
0.02 per cent.; zinc, 0.05 per cent. 








The Rarer Metals. 





An interesting Paper on “ The Metallurgy of the 
Rarer Metals’’ was presented by Prof. J. W. 
Richards, of Lehigh University, South Bethlehem, 
before the eighth semi-annual meeting of the 
American Institute of Chemical Engineers. He 
said that in 1866 aluminium was one of the rarer 
metals selling at £2 per pound. The silicon in- 
dustry furnished another example of great reduc- 
tion in the cost of a metal, as in 1900 it was selling 
as a chemical curiosity at over £20 an ounce; now 
5d per pound was a good market price for it. The 
speaker referred at length to the number of 
metals that at present command high prices, but 
which by improved metallurgical processes might 
be made very cheaply. He said the present methods 
of reducing beryllium were tedious and costly. This 
metal being white, malleable, and unchanged in 
air, with a specific gravity of 1.64, would be par- 
ticularly useful for objects where great lightness 
and permanence in air were the first consideration, 
cost being secondary. 

Although magnesium oxide cost only a few cents 
per pound the metal sold for about as many dollars 
per pound, and was scarce. But it was believed 
that, by improving the methods, the reduction of 
magnesium could be effected at 1s. per pound. 
After the war, under normal industrial conditions, 
magnesium would sell at a price which would take 
it out of the class of rarer metals and put it among 
the common ones. As the price went down its in- 
dustrial uses would increase in geometrical propor- 
tion, and instead of the production being expressed 
in thousands of pounds per year it would. reach 
thousands of tons. Its alloys might largely dis- 
place aluminium alloys, which were now used by 
thousands of tons annually in the motor-car in- 
dustry, with a saving of one-third in weight which 
would compensate for the higher first cost. 

Prof. Richards predicted that the metallurgical 
use of magnesium would also be greatly extended 
by its lower price, such as for de-oxidising brass, 
copper, bronze, nickel, and monel metal, since it 
was a much stronger deoxidiser than aluminium. 
A small addition of metallic calcium might be used 
to reduce the amount of sulphur and phosphorus 
in steel, and other metals and alloys whose proper- 
ties were damaged by sulphur or phosphorus might 
be similarly refined or improved. Chromium elec- 
troplating was white and durable, and for many 
purposes might be superior to nickel and almost 
equal to platinum plating, but the technique of 
always getting perfect plating had not been mas- 
tered. The metallurgy of chromium was full of 
attractive possibilities, and the usefulness of pure 
chromium in the field of alloys was only beginning 
to be investigated. 


« 
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Iron and Steel Institute. 





As previously announced, the Autumn Meeting 
of the Iron and Steel Institute will be held, by 
kind permission, at the Institution of Civil Engi- 
neers, Great George Street, Westminster, on 
Thursday and Friday, September 21 and 22, 1916. 
The following is the official programme of pro- 
ceedings :— 

Thursday, September 21. ° 

General Meeting of members at 10.30 a.m., when 
scrntineers will be appointed for the examination 
of voting papers for election of new Members of 
the Institute. A selection of Papers will be read 
and discussed (Nos. 6, 1, 4). The Council will 
give notice of amendment of bye-laws. At 1 p.m. 
the meeting will be adjourned. 

Friday, September 22. 

General Meeting of members at 10 a.m. when 
a selection of Papers will be read and discussed 
(Nos. 3, 7, 5). 

List of Papers. 

The following is the list of Papers that are ex- 
pected to be submitted for reading and discus- 
sion :— 


(1). “Some Properties of Ingots,’ by H. 
Brearley. 

(2). “Influence of MHeat-Treatment on the 
Thermo-Electric Properties and Specific Resist- 


ance of Carbon Steels,’”’ by Professor E. D. Camp- 
bell. 

(3). ‘Heat Treatment of Eutectoid Carbon 
Steels,’ by Dr. H. M. Howe and A. G. Levy. 


(4). “Steel Ingot Defects,’ by J. N. Kilby. 

(5). “Manganese Ores of the Bukowina, 
Austria,’’ by Herbert K. Scott. 

(6). ‘Influence of Elements on the Properties 
of Steel,’’ by Dr. J. E. Stead, F.R.S. 

(7). ‘* Notes on (a) Nickel Steel Scale; (b) on 
the Reduction of Solid Nickel and Copper Oxides 
by Solid Iron; (c) on Effect of Blast-Furnace Gases 
on Wrought-Iron,’’ by Dr. J. E. Stead, F.R.S. 

(8). “Use of Meteoric Iron by Primitive Man,” 
by G. F. Zimmer. 


Alteration of Bye-Laws. 


The Council are pleased to announce that the 
Privy Council has sanctioned the new Bye-law 
providing for the expulsion from the Institute of 
members who are subjects of a country at war with 
the United Kingdom. With regard to the second 
Bye-law passed at the Annual Meeting, providing 
for the removal of the names of members from the 
list of the Institute, the Lords of the Privy Council 
recommend the withdrawal of this and the substi- 
tution in place thereof of another Bye-law in the 
following form :— 

“The Council shall have power to decree the suspension 
of any ordinary or honorary member, or to remove from 
the list of Members of the Institute the name of any 
ordinary or honorary member for wilful contravention of 
the bye-laws or. for any other reason which shall seem to 
them sufficient. Provided, however, that no member, whether 
ordinary or honorary, shall be suspended, nor his name be 
removed from the list of members, unless the Council so 
decide by a majority of at least two-thirds at a Meeting 
at which there are not less thar twelve members of Council 
present and voting” 


Roll of Honour. 

The Council announce that they will be pleased 
to receive notice of any further names of members 
of the Institute who may be serving in the Armies 
or Navies of the Allied Nations for inclusion in 
the Roll of Honour of the Institute. 





Acid-Resisting Alloys.* 


The real dawn of acid-resisting alloy came with the 
use of silicon-iron alloys. The first of these was a 
silicon-iron alloy, Tantiron, introduced by the 
Lennox Foundry Company, Limited, of London. 
Ironac is another trade name for a silicon-iron alloy. 
While these are all alloys of iron and silicon, their 
composition is not the same. Silicon-iron alloys, 4s 
put out under the above names, are very resisting to 
all strengths of sulphuric acid. By the use of the 
so-called cascade basins, set in a proper furnace, full- 
strength oil of vitriol: is made from 50 deg. acid. 
If all the fittings and coolers are made from this 
alloy the resulting oil of vitriol is practically free 
of iron after the plant has been in operation a few 
weeks. Where brimstone acid is used the resulting 
oil of vitriol should not contain over 0.0002 ner cent. 
iron.- For sulphuric acid concentration, the alloy 
is durable and the breakage is very small. 

Silicon-iron alloy castings have extensively re- 
placed stoneware parts for the manufacture of nitric 
acid. A large nitric acid plant equipped entirely 
with this alloy in the form of Duriron, an American 
trade name, was in service for eight months; the 
alloy showed no indications of corrosion or deteriora- 
tion. There was practically no breakage. Fire 
destroyed the building housing of the plant and 
most of the supports for the apparatus. It did not 
harm the castings, though they were exposed to in- 
tense heat, and 80 per cent. were recovered, put into 
service and are in use at the present time. Ninety 
per cent. nitric acid, made in a plant equipped with 
Duriron castings, showed an average iron content of 
0.0014 per cent. iron, while 36 deg. nitric acid 
(52.30 per cent.) showed 0.0042 per cent. iron. Tle 
silicon-iron alloy was developed to resist acid. It 
not only resists acid, but it is resistant to corrosion 
and to rust. Ground surfaces, representing the 
true alloy, are practically immune from rust. The 
rough casting may show some rust on exposure, but 
this is due to impurities in the surface, caused by 
contact of the alloy with the moulding sand; this 
is a surface rust only and will not penetrate. The 
alloy is also heat resisting, when made of suitable 
design. The walls must not be too thick for very 
high temperatures. Castings do not distort on heat- 
ing, but hold their form up to the melting point. 
The composition and properties of Duriron are as 
follows :— 

Silicon 
Manganese 
Total carbon 


.. 14.00 to 14.50 per cent. 
. 0.25 to 0.35 per cent. 
0.20 to 0.60 per cent. 


Phosphorus 0.16 to 0.20 per cent. 
Sulphur . under 0.05 per cent. 
Melting point 


2500 to 2550 deg. Fah. 
Specific gravity 7.00 
Compression strength 
Tensile strength .. 


3 70,000 Ibs. per sq. in. 
. .25 pér cent. less than cast iron. 
the 


An approximate analysis of properties of 


Tantiron is as follows :— 


Silicon .. 14.00 to 15.00 per cent. 
Sulphur . 0.05 to 0.15 per cent. 
Phosphorus 0.05 to 0.10 per cent. 
Manganese es 2.00 ta 2.50 per cent. 
Carbon (graphite) 0.75 to 1.25 per cent. 


Melting point about 

Specific gravitv 

Tensile strength .. 4 

The alloy is not suitable for apparatus in which 
high internal pressures are to be used unless it is 
protected by a protecting jacket. Forty to fifty 
pounds is given as the maximum pressure for an 
autoclave made of Tantiron. 


2550 deg. “= 


6 to 7 tons per sq. in. 





*From a Paper read before the American Institute of Chemiea 
Engineers. 
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Moulding a Haulage Pulley with External 
Part of Friction Clutch. 


By A. Greenhalgh. 






This casting is about 5 ft. in diameter, with a After the joint has been made the top is put on, 
3 ft. clutch. Fig. 1 shows the pattern. The first the gunners being placed in position on the boss. 
thing to be done is to make a ring plate to lift The top is rammed up and lifted off and finished, 
the outside away; Fig. 3 shows a suitable one, 
which should be made with four staking pieces 
on. For lifting the plate, staples made of wrought 
iron can be cast in or lugs can be cast on the 
outer edge. 

A hole is first dug in the floor for the spindle, 
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3. 3.—Rine Prate For Lirtine Ovrtsipe. 

























Fic. 1.—PatrTern. . ‘ - 
ai i - , : ‘1G. 4.—PLate IN Position. 
which is used for getting the bed and setting the 


arm cores. After the spindle has been set a coke risers being pushed through the rim, not on the 
bed is put in. The hole is then rammed up to the flange. A ricket is cut about 4 in. from the edge 
required depth of the pattern. The inside of the of the flange whereby the groove is vented. 

clutch is rammed up as a core and put in after- 
wards. A facing-sand bed is struck from the 
spindle, and the clutch part of the pattern 


























Fic. 2.—Core-sox ror Formine ARMs. 


(Fig. 1), which is loose, is placed upon it. The 
outside of the clutch is then rammed up to the top. 

A bed is also struck off level with the top of the 
clutch and well vented. The pattern is placed 
upon this bed and the screws taken out of the 
bottom flange. A joint is made half-way round 
the flange and the ring plate placed upon it, after 
being well clay-washed (Fig. 4). A layer of facing 
sand is put on the flange and plate upon which are 
placed irons. After being pricked with a small 
wire it is rammed nearly to the top, and another 
layer of irons put in. The mould can now be 
rammed to the top and the joint made. ’ 

To prevent having a lift in the top a cope should ae 
be used, which will take the boss through he bars ; Pep. Fandae ipewe. 
a smaller box can be bolted to the top part to cover The sand is dug away all round the plate, which 
the boss, and if this cannot be done it means is staked. The pattern is now swabbed and drawn 
having a lift of eight or nine inches. (See Fig. 4.) out. The service of the crane is then required to 
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lift away the ring, and after lifting away it should 
be propped high enough to be “finished conveniently 
under the groove. The clutch side of the pattern 
is drawn out and the loose flange pieces also. 

The mould can then be finished, and when that 
has been done, if it is being cast green, the core 
for the clutch can be put in, the air being carried 
through to the bed. The ring can now be put 
back and the outside rammed up. The spindle is 
put in and the arm cores set. The spindle is then 
taken out and the boss core put in. Parting sand 
is put on the arm cores and round the joint; the 
top is tried on, holes being pushed through the top 
to carry the air away from the arm cores. The 
runners and risers are now made up, the box 
weighted and all is ready for casting. Fig. 5 is a 
sketch of the job ready. 








A New Refractory Brick for 
High Temperatures. 


The great bulk of structural steel is now made 
in open-hearth furnaces, this method of manufac- 
ture having decided advantages in the matter of 
securing exact grades of product and in the 
utilisation of miscellaneous scrap, as compared with 
the more rapid Bessemer process. But makers of 
open-hearth steel are faced with the difficulty of 
finding suitable materials for the interiors of their 
furnaces capable of withstanding the high tempera- 
tures necessary, and the cutting action of flames 
and gases @nsiderably charged with oxide of 
iron particles emanating from the bath during the 
boiling period of the process. With the large fur- 
naces now generally used a strong stack draft 
is required to draw the gases through the chequer- 
work of the regenerator chambers, and their de- 
structive effect on furnace ends and gas passages 
is correspondingly increased. 

Apart from raw material and fuel, the principal 
item of cost in producing mild steel lies in the 
frequent furnace repairs necessary, which greatly 
reduce effective capacity and involve a large waste 
of fuel for reheating. Moreover, the repair sub- 
stances—usually in the shape of silica, magnesite, 
or chrome blocks—are costly; accordingly, any 
mode of construction tending to reduce the fre- 
quency of overhaul interruptions must be of interest 
to steel-makers. Very good results in this respect 
have been obtained by the use of a novel form of 
metal-cased magnesite brick at the Phenix Iron 
Works in America. It seems rather strange that 
the heat resistance and durability of magnesite 
should be increased by covering blocks of that 
material with such a comparatively fusible sub- 
stance as sheet iron. Careful tests, however, extend- 
ing over a period of two years, seem to have demon- 
strated that blocks of this construction used for 
very large basic furnaces have shown a durability 
at least two and a half times as great as that 
obtained under similar conditions from the best 
ordinary magnesite bricks. 

The external casings are made of sheet-iron or 
steel, 18-20 gauge, pressed into rectangular shapes 
with dimensions corresponding to the bricks 
usually employed. The metal casings are electro- 
welded or riveted along the joint, and both ends 
are left open. The moulds thus formed are packed 
with damp magnesite, which should be introduced 
gradually in layers a few inches thick, each 
layer being tightly consolidated by the use of a 
mallet and hardwood block or by a press. These 
rectangular bricks may be built into the furnace 
dry. Suitable lengths of old boiler tubes, not more 


than 3 in. outside diameter and } in. thick, may 
be conveniently used, when easily procurable, in 
place of the specially-made rectangular casings. 
These pipe bricks, after being filled as before de- 
scribed, require to be laid in a mortar of mag- 
nesite when being built. in. 

For filling the bricks Grecian magnesite is pre- 
ferably used. To prepare caustio or raw Grecian 
magnesite for filling in, it should be ground in a 
pan mill and thoroughly mixed wet with 10 per 
cent. of iron ore for the caustic and 5 per cent. 
for the raw magnesite. It is better to grind each 
separately and to add the iron ore after wetting 
the magnesite. After the mixture has been allowed 
to dry for a few hours it may be placed on the 
bottom of a gas-heated furnace to a depth of, say, 
3 in., and kept turned over from time to time 
until well burned, which takes about six hours. 
After cooling, the mixture is reduced to a rough 
powder, and is then ready for filling into the metal 
cases or pipes, as already explained. Alternatively 
the damp mixture from the pan mill may be 
formed into rough bricks, burned in a kiln for 
about a week, and then crushed to coarse powder 
ready for filling in. After drying for a few days 
the magnesite-packed metal-cased bricks are ready 
for use. 

These composite bricks or pipes have a melting- 
point of about 3,500 deg. F. They can be used in 
basic furnaces for all parts above the chambers, 
with the exception of the roof, front lining, and 
arches, these limitations being imposed by the diffi- 
culty of making irregular-shaped metal casings. 
In acid furnaces they can be used in the uptakes 
and any parts of the ends which are destroyed by 
flame and iron oxide. 

At the Phenix Iron Works these bricks, which 
are patented by Mr. N. E. Maccallum—whose in- 
terests in this country are in the hands of his 
brother, Mr. P. F. Maccallum, 93, Hope Street, 
Glasgow—are employed in several very large basic 
open-hearth furnaces, which each melt about 200 
tons of steel per heat, cast in two 100-ton ladles. 
We understand that in connection with these big 
melters the blocks have proved highly advantageous, 
giving substantially increased life and consequent 
reduction in production cost. At the same works, 
when used for certain parts of acid furnaces, the 
new blocks are said to have shown a durability 
fifteen times as great as siliea bricks. 








AIR SUPPLY FOR CUPOLAS.—At a recent meet- 
ing of the Newark Foundrymen’s Association (U.S.A.), 
Mr. J. A. Shorey, speaking on ‘‘ The Relation of Air 
Supply to Cupola Blowing,’’ said :—‘‘ It has generally 
been accepted that 30,000 cub. ft. of displaced air 
should be allowed for each ton of iron under ordinary 
conditions of melting. From computation it has been 
assumed that 150 cub. ft. of air is required to burn 
1 lb. of carbon to CO,, and in ordinary practice 1 Ib. 
of coke is sufficient to melt 10 lbs. of iron. This 
assumption is made on the basis that coke is pure 
carbon. Commercial coke analyses vary widely, but a 
fair average of carbon may be assumed to lie between 
85 and 90 per cent., which reduces the air requirement 
in this proportion. In actual practice 24,000 cub. ft. 
of free air has been found necessary for the melting 
of a ton of iron under the assumed ratio of 10 to 1. 
The oxygen content by weight of a cubic foot of air 
varies directly as the barometric or absolute pressure. 
Tests have indicated a variable ranging from 5 to 10 per 
cent. of the total iron melted. In other words, in 
operating a cupola, while the coke is carefully weighed, 
likewise the iron, the weight of the air and rate at 
which it is supplied, which are of equal importance, 
are left to the judgment of the operator, or to the 
exigencies of handling the iron, rather than to the 
over-all economy of melting. 
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The 


Manufacture of Large Forging Ingots.* 


By Robert C. Woodward. 


Large forging ingots can be successfully cast in 
sand, but the objection to this method is the high 
moulding cost, which has led to the efforts to cast 
them in iron moulds. They can also be cast in iron 
moulds by resorting to bottom pouring. This 
method has the same objection—the moulding cost 
—but in a lesser degree. 

The writer experimented in the making of plain 
carbon basic open-hearth steel forging ingots, of 
4 to 25 tons, by top-pouring them in iron moulds. 
The steel had to have an analysis suited to meet 
Lloyd’s inspection and tests, about as follows :— 
Carbon, 0.25 to 0.30 per cent. ; manganese, 0.45 to 
0.55 per cent.; sulphur, under 0.035 per cent. ; 
phosphorus, under 0.025 per cent. ; nitrogen, under 
0.010 per cent. Previous experience had shown 
that in moulds having a square or rectangular 
cross-section the corners of the ingots cooled so 
much faster than the cores that internal stresses 
caused the-ingots to crack transversely; and if the 
ingot cooled without cracking, the corners were 
often burned in the soaking process. With moulds 


s 4 
Zarwss 


Fie. 1. 


Fie. 2. 


having an octagonal cross-section the ingots con- 
tinued to crack. Finally the moulds were so de- 
signed that there were no plane surfaces to come 
in contact with the molten steel. Moulds of this 
design, corrugated, stood the test (Figs. 1 and 2). 
The writer’s explanation of this is that if the sur- 
face of the ingot is circular and corrugated, the 
axes of crystallisation are crossed and interwoven 
and leave no cleavage planes. The writer observed 
from experience that the sharper the curves of 
the corrugations the better the average results. 
Fig. 1 represents a better design of mould than 
does Fig. 2. 

An ordinary grade of basic pig-iron was used, 
with a phosphorus content under 0.5 per cent., a 
sulphur content under 0.045 per cent. and not more 
than a trace of copper. The charges were propor- 
tioned about as follows :— 
Pig-iron pe a 
Heavy melting scrap 


it scrap ow cm my me 
Low-phosphorus crops (high-carbon) 


Total 


ol; 


20,000 40 
5,000 10 
5,000 10 


50,000 100 
The usual order of charging was :—Pig-iron, 


10,000 Ibs.; heavy melting scrap, 20,000 Ibs. ; low- 
phosphorus crops, 5,000 lbs.; pit scrap, 5,000 Ibs. ; 


* Abstracted from ‘“ The Iron Age.” The author is metal- 
lurgist to the Sweet’s Steel Company, Williamsport, Pa., U.S.A. 


Lbs. Per cent. 
0,000 40 


pig-iron, 10,000 lbs. Furnace conditions and other 
factors sometimes called for a different sequence. 

The charge was melted under a hot oxidising 
flame, slackened off gradually during the refining 
period, and at tapping time the gas was entirely 
shut off. The aim was to take the heats out at 
about 1,500 deg. C. and pour them as cold as pos- 
sible. A number of ingots were lost through mis- 
judging the temperature of the steel at this critical 
point. As soon as the heat was melted and the lime 
was off the furnace bottom, the slag was thinned 
with judicious additions of fluorspar and the heat 
stirred well. Meanwhile tests were taken from the 
bath and drillings sent to the laboratory. 


As the heats melted high in phosphorus, the slag, 
after being thinned, was enriched with burnt lime 
and dolomite. As little ore as possible was used 
but the bath was stirred thoroughly and often. 
The aim was to keep a strongly basic and suffi- 
ciently liquid slag during the working of the heats, 
until the phosphorus and sulphur were well with- 
in the specified limits. Then the slag was thickened 
somewhat and the heat tapped under a strongly 
basic and fairly thick slag. 


Efforts were made to get the carbon content 
without recarburisation. All furtlacemen know 
how uncertain this is. No complaints of too soft 
steel were received, however, and the lower limit 
of the carbon specification was aimed at. Then 
if the steel showed an analysis of 0.20 per cent. or 
even 0.18 per cent. carbon, the result was more 
satisfactory than when recarburisers were added. 
This did not apply to heats that melted too low 
to work, but to ordinary heats that were satis- 
factory except for having dropped a few points 
too low at the finish. 

The writer does not favour the addition of cold 
pig-iron at the finishing of a forging heat, because 
the heats are already very low in temperature, and 
because it disturbs the slag adjustment. Recar- 
burisation in the ladle is uncertain. Sometimes 
most of the carbon dissolves in the metal and some- 
times it nearly all burns away. It tends strongly 
towards segregation, and often means defective 
ingots. 

The regular additions of alloys consisted of 80 
per cent. ferro-manganese, added to the bath, and 
50 per cent. ferro-silicon and 8-12 per cent. ferro- 
carbon-titanium added to the ladle. The furnace 
is theoretically the ideal place’ to make all the addi- 
tions, but ferro-silicon is too strongly acid to be 
added through a basic slag. It disturbs the slag 
balance and a considerable proportion of the alloy 
is wasted. 

Ferro-titanium was used as a scavenger of oc- 
cluded slag, and as a reagent to remove nitrogen. 
A small amount (3 lbs. per gross ton of steel) was 
added to the ladle with entirely satisfactory re- 
sults. 

When ferro-manganese or any other alloy is 
added to the bath it first takes on a coating of slag, 
which retards its solution and carries some of the 
slag down into the steel as a mechanical mixture. 
Both of these disadvantages may be overcome by 
giving the ferro-manganese a superficial. wetting. 
The thin film of moisture is transformed into steam 
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so suddenly that it blows away the adjacent slag, 
permitting the alloy to drop directly into the 
metal. 

The ferro-silicon was at first added to the steel 
in the ladle in large lumps, which is bad practice. 
It finally became the practice to pulverise this alloy 
until no piece should have a dimension greater than 
gin. The writer knows of one steel foundry where 
the ferro-silicon is ground to a powder. 

When the nozzle was first opened over a mould 
18 ft. deep the metal, as it struck the bottom plate, 
was bound to splash the sides of the mould to a 
height of several feet. These splashes often meant 
seams and sometimes cracks. If the stream struck 
or spattered the sides of the mould it produced the 
same result. 

Nozzle bricks were used having an _ inside 
diameter as small as 14 in. The result was that 
cold heats would not pour. Finally, in an attempt 
to save such a heat, the writer dumped it into the 
mould over the top of the ladle. The slag was 
skimmed off as well as possible, but much of it 
went into the mould. Less than two minutes was 
occupied in actually pouring the heat. The ingot 
showed a rough surface when it was stripped but 
seemed sound. It was later forged successfully. 
As a result of this, a 3§-in. nozzle was fixed upon as 
the standard and the heats literally dropped into 
the moulds. The walls of the containers were 
splashed as before, but these splashes were so 
quickly covered with the body of the steel that 
they did no damage. By using these large nozzles 
the metal could be poured at a temperature much 
lower than was possible before. The moulds were 
filled with steel that sclidified before extensive 
segregation could set up and piped but very little. 
The writer believes that much of the success of 
this open-hearth practice in the forging ingot is 
due to pouring very cold steel. 

The question of piping is a serious one. There 
are numerous moulds with anti-piping features and 
special mould-top bricks, but pulverised petroleum- 
coke was used with such good results that the top 
discard was. frequently under 2 per cent. 

Pouring the steel as cold as possible gave the 
ingots a rough surface that detracted from their 
appearance. To avoid this the inside walls of the 
moulds were covered with tar. When the molten 
steel was introduced the heat caused most of the 
tar to run to the bottom and filled the moulds with 
such dense fumes that nothing could be seen of 
what was taking place at the bottom. So the tar- 
ring process was abandoned and the following pro- 
cedure substituted :— 

After the mould has been set up ready for pour- 
ing a bucket of tar is placed on the bottom plate 
and heated by having a red-hot billet lowered into 
the tar. The top .f the mould is now covered with 
iron sheeting and the tar allowed to smoke off until 
the inside of the mould is covered with a layer of 
foot about }-in. thick. This does away with the 
cloud of smoke, permitting us to watch the stream 
of steel; and it also gives the ingot a smooth sur- 
face, free from superficial seams and laps. When 
drops of steel spatter against the sides they have 
less tendency to adhere and generally fall back 
into the body of the rising metal. As a result of 
these practices the percentage of good forging in- 
gots has increased from 60 to 93. The remaining 
7 per cent.is not a complete loss,as most of the 
ingots can be forged, but with a higher percentage 
of scrap. They may require larger crops at either 
or both ends, or the rough forging may require 
more machining. 


. 


Initial Temperature and Critical 
Cooling Velocities of aChromium 
Steel, 


In a Paper on this subject before the Iron and 
Steel Institute, Proressorn C. A. Epwarps, D.Sc. 
(Manchester University) (assisted by J. N. GrEEN- 
woop and H.KrixKawa), gave the results of experi- 
ments, and concluded :— 

(1) The evidence obtained confirms the conten- 
tion that chromium imparts the property of self- 
hardening to steel. 

(2) This property of self-hardening is governed 
by the rate of cooling. 

(3) The critical cooling velocities which produce 
hardening vary with the initial temperature, being 
much slower as the temperature is raised. The ex- 
tent of this variation has been determined for a 
wide range of temperature. 

(4) The appearance of self-hardening coincides 
with the presence of large quantities of martensite, 
and a diminution in the magnitude of the carbide 
thermal change. 

(5) The maximum hardness was obtained when 
the thermal transformation had been entirely pre- 
vented, and when this was accomplished the steel 
was purely martensitic in structure. 

(6) Whilst, With the chromium steel which has 
been used, the cooling rates which produce harden- 
ing are extremely slow as compared with those 
which are obtained in the hardening of carbon 
steels by quenching, the two operations are funda- 
mentally the same. In other words, a given rate 
of cooling which might be regarded as slow for car- 
bon steels, really constitutes quenching in the case 
of some special alloy steels. 

(7) The precise cause of an increased initial tem- 
perature making the self-harding more evident is 
not known with any certainty. The view which the 
authors provisionally hold at present is, that the 
chromium carbide (Cr,C.), which has been isolated 
by Professors Arnold and Read, first goes into 
solution as (Cr,C,),, i.e. Cr,C,, and is then pro- 
gressively dissociated into Cr,C,:as the tempera- 
ture is raised. When the steel is again cooling 
these molecules only slowly reassociate, and thus 
the molecular effect of the dissolved chromium car- 
bide is greater as the initial temperature and mole- 
cular dissociation increases. This increased number 
of molecules in solution then enable the carbide 
point to be more readily suppressed. 











THE GERMAN FOUNDRY ASSOCIATION.—At 
the annual meeting of the Verein Deutscher Eisen 
Giessereien, held at Diisseldorf on August 5, Dr. 
Werner referred to the work carried out by the Asso- 
ciation during the second year of war, and stated that 
this comprised the inclusion of numerous small Besse- 
mer plants in the production of cast-steel shells, and 
an investigation of the position of aluminium in the 
steel industry, undertaken in conjunction with the 
Association of Iron and Steel Producers. A reference 
to the employment of female labour in foundries was 
followed by an anpouncement that the Assoctation had 
made progress in the investigation of cast-iron sub- 
stitutes for copper and other metals now scarce, the 
strength of cast-iron columns, the Customs conditions 
for iron castings and the future price policy of the 
foundries. In a report on economic questions. Dr. 
Brandt said that the establishment of a Central Euro- 
pean Economic Federation with preferential duties was 
entirely opposed both to German interests and the 
economic interests of the Balkan Allies. Austria- 
Hungary and the Balkan States must be able to de- 
velov their economic forces according to the peculiar 
conditions of the countries. 
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Scientific and Industrial Research. 


Report of the Advisory Council. 


The Advisory Council have just presented their 
first annual report to the Lords of the Committee 
of the Privy Council for Scientific and Industrial 
Research. This Council was constituted by Order 
in Council dated July 28,1915, with the object of 
reporting on proposals—(1) For instituting specific 
researches; (2) for establishing or developing 
special institutions or departments of existing in- 
stitutions for the scientific study of problems 
affecting particular industries and trades; and (3) 
for the establishment and award of research stu- 
dentship and fellowships. ' 

The Council say that certain events which pre 
ceded their establishment are worthy of record be. 
cause they are now seen to have a general signifi- 
cance which was not realised at the time. As early 
as 1900 the Government had taken an important 
step in the encouragement of organised scientific 
support by establishing the National Physical 
Laboratory. Although not dealing with research 
in the strict meaning of that term, the work of 
the Engineering Standards Committee also de- 
serves mention in this connection, because the 
Government early recognised its value. Similarly 
the Imperial Institute, established originally in 
order to co-ordinate and distribute information 
bearing on trade, has since undertaken scientific 
research related to industry. But neither the 
Imperial Institute nor the National Physical 


Laboratory has experienced either the burden of 
work or the large subsidies which would have fol- 


lowed on a general recognition that its activi- 
ties were necessary to the national welfare. 

A further important stage in the realisation of the 
national needs was marked by the foundation in 
1907, under a Royal Charter, of the Imperial Col- 
lege of Science and Technology. By this time the 
mechanical sciences laboratory founded by Pro- 
fessor Stuart at Cambridge had grown intoan im- 
portant department of engineering; Oxford had 
with some hesitation followed the example of her 
sister. Provincial institutions had grown into in- 
dependent Universities; great Technical Colleges 
had come into existence in Glasgow and Man- 
chester. But, unlike these and like the National 
Physical Laboratory, the Imperial College was in 
large part a national effort, for the Government 
transferred to the new College its own Royal Col- 
lege of Science and Royal School of Mines, to- 
gether with an annual subsidy of £30,000 a year, 
and the Commissioners of the 1851 Exhibition 
made a large grant of land at South Kensington. 

Yet the growth in the endowments, the income, 
the number of departments and the students of 
this great foundation still left much to be done in 
other directions. Other machinery and additional 
State assistance were absolutely necessary in order 
to promete and organise scientific research with a 
view to its application to trade and industry, but 
it needed the shock of the great war to make the 
need manifest. We were dependent on Germany 
for magnetos, for countless drugs and pharmaceu- 
tical preparations, even for the tungsten used by 
our great steel-makers and for the zinc smelted 
from the ores which our own Empire produced. 
A Board of Trade Committee, under the chairman- 
ship of Lord Haldane, through sub-committees, 
and in particular through that under the chair- 
manship of Lord Moulton, attacked the problem 
of dyestuffs, besides other important matters. 


The Government Scheme. 


At the same time the Government were alive to 
the wider aspects of the question, and when, in 
May 1915, the Presidents of the Boards of Trade 
and of Education received a deputation from the 
Royal Society and other learned societies specially 
interested in the various branches of chemistry, 
urging ‘‘Government assistance for scientific re- 
search for industrial purposes, the establishment 
of closer relations between the manufacturers and 
scientific workers and teachers, and the establish- 
ment of a National Chemical Advisory Committee 
for these purposes,’’ the two Presidents were in a 
position to announce that the Government had de- 
cided to establish machinery with wider powers 
than had been suggested, so as to make it possible 
to encourage research not only in chemical but in 
all other sciences affecting industry. A week later, 
in introducing the Board of Education estimates 
in the House of Commons, Mr. Pease announced 
the impending appointment of an Advisory Council 
specially entrusted with the supervision and en- 
couragement of scientific research particularly in 
relation to industry. He explained that the 
Government intended to deal with this problem as 
an integral part of a comprehensive improvement 
in our educational system which the Board of Edu- 
cation had in prospect. The Advisory Council 
met for the first time on August 17, 1915. Since 
that date they have held 16 meetings, as well as 
numerous meetings of cominittees. The President, 
in a White Paper, had pointed out that the ob- 
ject of the Government was ‘to establish a per- 
manent organisation for the promotion of indus- 
trial and scientific research’’ which would operate 
over the kingdom as a whole and utilise the most 
effective means to the end in view irrespective of 
their locality. Since science and industry were 
both indifferent to political boundaries, a single 
fund for the good of the United Kingdom as a 
whole was entrusted to a ‘single authority—a 
Special Committee of the Privy Council. The 
State had thus recognised the necessity for or- 
ganising the national brain power in the interests 
of the nation at peace. The Advisory Council 
were directed “‘to frame a programme for their 
own guidance in recommending proposals for re- 
search and for the guidance of the Committee of 
Council in allocating such State funds as may be. 
available. This scheme will naturally be designed 
to operate over some years in advance, and in 
framing it the Council must necessarily have due 
regard to the relative urgency of the problems re- 
quiring solution.” 


’ 
The Method of Approach. 

Under this heading the Report continues :— 
Accordingly the Council decided to give science 
in its applications to industry precedence over 
pure science in their deliberations. They are under 
no misapprehension as to the relations between 
pure and applied science. It has been said that 
what people call applied science is nothing but the 
application of pure science to particular classes of 
problems. And, properly speaking, this no doubt 
is so; there are not two different kinds of science. 
At the same time the Council realise that they have 
to deal with the practical business world, in whose 
eyes a real distinction seems to exist between pure 
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and applied science. The average manufacturer 
is impressed with the importance of quick returns ; 
he cannot afford to wait. The managing director 
of one manufacturing firm recently told us that he 
had no interest in research which did not produce 
results within a year. If science can help him 
to overcome the difficulties that cross his path from 
day to day he welcomes her. He wants a handy 
servant, not a partner with ideas of her own. This 
is the position from which a start must be made. 
No doubt there are firms much more enlightened 
than this—great enterprises which spend lavishly 
on fundamental investigations which will, if suc- 
cessful, not merely remove a hitch, or improve out- 
put, but reveal the exact nature of a process and 
give the manufacturer assured control of his 
material. Yet there is a natural and obvious reason 
for the scepticism of the average business man. 
Apart from the long period of work and prepara- 
tion which a properly organised research laboratory 
attached to a factory involves before important 
restlts can be looked for, and apart from the risk 
that an unsuitable director of such a laboratory 
may involve a firm in heavy pecuniary loss, there 
is the plain fact that “‘ the difficulties that present 
themselves to manufacturers or merchants seldom 
afford an indication of the true nature of the 
problems to be solved. They are generally secon- 
dary in their nature, and a direct attack on them is 
likely to be as empirical as the symptomatic treat- 
ment of disease.’’ Thus such quick-result in- 
quiries as the manufacturer isinduced to make are 
very likely to be fruitless and to reduce his enthu- 
siasm for science still further. 

But there was another consideration which alone 
would have compelled the Council to begin with 
research of directly industrial application. The 
Universities, which are the natural homes of re- 
search in pure science, have been so depleted of 
both students and teachers by the war that they 
are barely able to continue their routine work. 
How then, were the Council to proceed? The only 
hopeful line of action appeared therefore to involve 
a period of careful inquiry and consultation, fol- 
lowed by a gradual and systematic attack upon a 
wide and carefully selected front. 

(a) Aid to Existing Researches.—Our first in- 
quiries showed that there were certain researches 
being conducted or directed by professional asso- 
ciations in the period preceding the war which 
stood in grave jeopardy of enforced abandonment. 
The Council decided, therefore, to save as many 
of these derelict researches as possible, and accord- 
ingly recommended the payment of a series of 
grants to the societies concerned. 

(b) Conferences with Professional and other 
Societies.—The Chairman and other officers of the 
Council have interviewed representatives not only 
of the Royal Society and the Chemical Society, 
but of all the principal engineering societies 
throughout Great Britain and in Ireland. Other 
important professional societies have been inter- 
viewed—in all cases with gratifying results. We 
have noticed—what, indeed, is well known—that in 
the main the most highly organised industries are 
those which have made most use of scientific re- 
search, and are consequently most ready for, 
though possibly not most in need of, the encourage- 
ment it is our duty to afford. The engineering 


trades, with their attendant group of distinguished 
professional societies, have long been alive to the 
need and value of scientific research, while the 
chemical trades for the most part are so divided 
and individual in outlook that the various profes- 
sional societies have had neither the influence nor 








the means necessary to enable them to take any 
large share in promoting research in connection 
with those industries. The textile trades, highly 
organised as they are on the economic side, had 
made even less progress in the systematic use ot 


science. The paper-manufacturers were in much 
the same position. But now there are signs of a 
change. 


(c) Register of Researches.—While these inquiries 
and interviews were taking place, the Council had 
invited the assistance of the Universities and 
Technical Colleges of the country in the formation 
of a register of researches actually being conducted 
on the outbreak of the war. Together with the 
name of the worker and the subject of the research, 
the register gives the date of its beginning and, if 
it has been temporarily suspended, the cause of its 
abandonment. It is hoped that the register will 
enable suitable workers to be rapidly found when 
proposals for special lines of inquiry come before 
the Council, and that a survey of the directions in 
which research is now proceeding in our Universi- 
ties and Colleges may enable the Council to make 
helpful suggestions to individual workers from 
time to time, as the need for research in particular 
directions becomes apparent. 

We also have under consideration the possibility 
of inducing firms in some at least of our industries 
to assist the progress of research by informing us in 
confidence of the problems they have in hand or in 
contemplation. There are indications of a change 
of view among certain firms which give us hope 
that a more far-reaching co-operation may be pos- 
sible, and we understand that the necessities of 
the war have led to an exchange of information 
once tenaciously reserved, which may survive the 
present critical days and, if it does, will augur 
well for the future. Some manufacturers at any 
rate are beginning to realise that their most 
numerous and dangerous enemies are not their 
fellow-countrymen engaged in the same trade, but 
powerful combinations of manufacturers in other 
countries supported by every device of rate and 
tariff that their Governments can provide. We 
appreciate the difficulties involved in an attempt 
to systematise the interchange between manufac- 
turers of knowledge and experience often  pur- 
chased at great cost, or to proceed more rapidly 
than the best opinion would approve, or to antici- 
pate those conditions in the home and foreign 
markets which would make a pooling of knowledge 
advantageous. Co-operative research, when it has 
done its utmost, will always leave ample room for 
individual initiative and ability in the application 
of its results, more than sufficient as an incentive 
and as a means to outstanding success. Co-opera- 
tion is not the negation of individual effort; it 
raises initiative to a higher power. 

(d) Aid to Research in Educational Institutions. 
—The Council were anxious to spare no effort in 
the attempt to do all that was possible to keep the 
fires of new knowledge burning, and they accord- 
ingly directed their officers to make systematic in- 
quiry in the Universities and Technical Colleges as 
to the existence of any students or teachers not 
engaged on war duties who might be retained for 
scientific research, whether pure or applied, if the 
Council would assist them. The Vice-Chancellors 
and Principals or Deans of Faculty were accord- 
ingly asked to consult the heads of their several 
departments and to submit proposals, bearing in 
mind the intentions of the Council as described 
above and making it clear that with-the heads 
of the departments and not with the Senates or 
Faculties or other University authorities would 
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rest the responsibility for the recommendations 
put forward. The Board of Education and the 
Scotch Education Department had been able to 
retain with the concurrence of the military 
authorities a certain number of advanced stu- 
dents in Science, Technology and Medicine, who 
were medically fit, because it had been foreseen 
that they would be required in the several national 
war services as they completed their studies. But 
all these and more than all these were needed, and 
from among the small remainder not taken for 
urgent scientific work the Council have only been 
able to recommend grants to some 40 individuals 
amounting in all to a sum not exceeding £6,000. 
We have already made it clear that in our view 
research in pure science should be as much our care 
as research in applied science; it is the necessary 
precedent of all industrial applications, and the 
Universities are peculiarly fitted to pursue it, 
though for the reasons already explained it is not 
possible to do much in this direction during the 
war. We realise to the full the importance of 
consultation with the Board of Education and the 
Scotch Education Department in all matters which 
may affect the Universities, and we are working in 
close co-operation with these Departments. But 
the nature of our work inevitably brings us into 
direct contact with the Universities and Higher 
Technical Colleges. We may help to bring more 
reality into those acedemic laboratories which are 
now much dominated by the text-book and the 
syllabus of examination, and so encourage a better 
professional training for chemists, physicists, and 
other men of science. We also hope to give assist- 


ance in correlating the researches being made into 
the same problem by encouraging the interchange 


of information. In the pursuit of new knowledge 
in pure science co-operation is not always essential 
—indeed the existence of different schools of 
thought and the independent attacks which result 
from them are positive advantages; but in indus- 
trial research, especially in the circumstances in 
which this country now finds itself, it would be 
deplorable if those engaged in working on the same 
subject at different public. institutions were not to 
keep each other informed of the progress made. 
We have been able already to achieve something 
in this direction, and we hope to do more. 

It will be an additional assistance to the estab- 
lishment of a clearing house for information bear- 
ing on research if the professional societies with 
industrial connections are encouraged to use the 
facilities offered by the Universities for research in 
a systematic way. The professional engineering 
societies have already established relations with the 
Universities, but further links are being forged. 
It is not enough for teachers and pros evn. to 
become members of these societies, and thus 
establish from time to time a personal link between 
the industry and the University laboratory. Some- 
thing more systematic is needed. 

(e) Formation of Standing Commjttees.—We 
have already remarked upon the relatively high 
organisation of the engineering profession in rela- 
tion to the several branches of the engineering 
industry. One result of this satisfactory condition 
has been that a number of researches bearing on 
industrial engineering problems was already in 
progress before the establishment of the Council. 
Another result is that a considerable number of 
applications for aid to new researches was received 
immediately we got into touch with the professional 
bodies connected with these great trades. The five 
great Engineering Societies—the Institutions of 
Civil, Mechanical, and Electrical Engineers, the 


Iron and Steel Institute, and the Institution of 
Naval Architects—submitted a petition to the Privy 
Council, and were later received by the Lord Presi- 
dent in deputation, urging that the Advisory 
Council should be enlarged by the inclusion of 
representatives of the several branches of engineer- 
ing. But steps had already been taken to estab- 
lish the Standard Committees, and the Lord Presi- 
dent suggested in his reply that the present small 
Council, with a number of strong representative 
Committees grouped round and supporting it, 
should be given a fair trial. 

Three Standing Committees have already been 
set up—a Committee on Metallurgy under the 
chairmanship of Sir Gerard Muntz, Bt., with 
special Sections for ferrous metallurgy under the 
chairmanship of Sir Robert Hadfield and for non- 
ferrous metallurgy with Sir Gerar@ Muntz as 
Chairman; a Committee on Enginering under the 
chairmanship of Sir Maurice Fitzmaurice; and a 
Committee on Mining under the chairmanship of 
Sir William Garforth, with a Section on the mining 
of Iron, Coal and Hydrocarbons under the same 
chairmanship, and a Section on the mining of 
minerals other than Iron, Coal and Hydrocarbons, 
with Mr. Edgar Taylor as Chairman. 

The Council hope, with the assistance of their 
Standing Committees, the Professional Societies, 
the Home Office and the Board of Trade, gradually 
to construct panels of names which will enable them 
to obtain the very best advice on the different 
aspects of the problems they are called upon to 
solve. The advice they need may be commercial, 
economic, financial, or scientific. The best opinion 
in all these spheres will, it is hoped, be available 
on the panels for the guidance of the Councii and 
their Standing Committees, and wil) ensure the 
confidence of the industries concerned that the steps 
proposed have been considered in all their aspects. 

(f) Other Standing Committees in Contem- 
plation.—The Council realise that the number and 
scope of the Standing Committees will need exten- 
sion from time to time, but the absence of strong 
professional societies working in conjunction with 
the other scientific industries in this country makes 
it inadvisable to proceed hastily in so important a 
matter. It seems unlikely that a single Chemical 
Committee, with the large number of special sec- 
tions that would be necessary, could usefully be 
established at the present moment, and we are 
disposed to think that a series of Standing Com- 
mittees dealing with particular branches of the 
chemical trades may be the better manner of pro- 
ceeding. A Standing Committee on Fuel may be 
necessary ; possibly another for Rubber, and a third 
for the Chemistry of Cotton and Paper. A Stand- 
ing Committee for Textiles with special sections for 
Cotton, Wool and Silk, is also likely to be needed 
before long. The amount of progress it will be 
possible to make in the actual initiation of re- 
searches must be severely limited during the war, 
but this is not altogether a disadvantage, for it 
will give more opportunity and time than would 
otherwise be possible for thinking out a co-ordinated 
plan of campaign and taking steps to secure co- 
operation and prevent overlapping. 


The Movement Towards Trade Association. 


It is clear, we think, that we may expect in 
growing measure to have the help and sympathy 
of the manufacturers in the work that lies ahead. 
It is natural that those who have felt the fires of 
adversity should be the first to welcome the new 
movement, but there is growing evidence that many 
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of the most enlightened firms engaged in pros- 
perous industries are alive to the need for long 
views. The engineering trades have always been 
able to hold their own, yet they had become con- 
vinced before the war that association was neces- 
sary, especially in the markets of China and 
Russia, if they were to compete successfully with 
Germany. We understand that the British 
Engineers’ Association, like the British Electrical 
and Allied Manufacturers’ Association, intend to 
include the prosecution of research among their 
activities. We believe that the so-called price asso- 
ciations are likely in many cases to extend their- 
functions in this way. In other cases special 
organisation may be necessary. Representatives of 
over a hundred firms engaged in chemical indus- 
tries assembled in meeting at Burlington House 
the other day resolved ‘‘ that it is desirable that 
British firms engaged in the chemical and allied 
trades should form an association to promote closer 
co-operation, and to place before the Government 
the views of the chemical trade generally; to 
further industrial research ; and to facilitate closer 
co-operation between chemical manufacturers and 
various universities and technical schools.’’ The 
association then established has since advertised 
for a secretary at a salary of £1,000, and evidently 
intends to act energetically. A Council for organ- 
ising the British engineering industry formed in 
Mancliester last year has recently combined with 
the British Engineers’ Association. This Council 
appointed a committee to consider engineering 
education and research which has put forth a 
stimulating and comprehensive review of the whole 
question. It is declared to be one of the functions 
of such an organisation as theirs ‘‘ to develop co- 
operation between engineering firms on the one 
hand and universities and technical] colleges on the 
other, so as to establish such ‘ Schools of Thought ’ 
as exist in the research departments of great Con- 
tinental and American engineering firms, but 
cannot be fostered in the comparatively small 
establishments (and smaller research departments) 
of most British engineering concerns.” This 
sentence strikes a new note, for it bases the need 
for co-operation upon the comparatively small scale 
of British commercial enterprises. 

The Council have found that many scientific 
industries are completely without any effective 
trade associations through which their common 
manufacturing interests and difficulties can be 
approached. There are few associations for the 
various chemical trades which are so well organised 
and effective as the British Electrical and Allied 
Manufacturers’ Association for the _ electrical 
engineering industries or as the British Engineers’ 
Association for the whole industry. But, broadly 
speaking, it may be said that the functions of 
trade associations in this country are not as wide 
as those of similar associations in Germany. The 
movements going on around us make it evident, 
however, that the difficulties of tradition, trade 
organisation, and national temperament which 
stand in the way of combination and which extend 
far beyond the actual sphere of the Council’s 
activities, must be squarely faced if progress is to 
be made, and must be dealt with as part of a 
comprehensive plan. 


Beginnings of Research by Trade Associations. 


Even those trade associations which exist have 
hitherto shown but a moderate appreciation of the 
necessity for research as a means of keeping com- 
mand of the market, unless, indeed, like the Silk 
Association or the Staffordshire Potteries Manu- 


facturers’ Association, they see their trade in 
actual danger. The Council have sometimes found 
that manufacturers were unwilling to try new 
developments because they appeared to lack any 
ambition for extension so long as their exist- 
ing plant was fully occupied. There have 
been indications of a change of attitude. The 
Scottish shale oil manufacturers, who have 
hitherto been content with an individualistic policy, 
have, we understand, established a joint research 
committee, and are making arrangements for a 
combined research into some of the problems affect- 
ing their industry. There are also significant 
movements among the textile manufacturers of 
both Lancashire and Yorkshire.. We think a good 
deal of the inertia which British manufacturers 
have shown towards research may have been due 
to a realisation, partly instinctive perhaps, but 
partly based on experience, that research on the 
small scale they could afford was at best a doubtful 
proposition. 

Our experience up to the present leads us indeed 
to think that the small scale on which most British 
industrial firms have been planned is one of the 
principal impediments in the way of the organisa- 
tion of research. The Paper Makers’ Association 
of Great Britain and Ireland pointed out last year 
to the Advisory Committee on Commercial Intel- 
ligence under the Board of Trade that ‘‘ as matters 
stand at present, the paper maker who desires 
scientific investigation in new lines of research 
suffers from two disadvantages. He must person- 
ally bear the whole burden of the high fees of the 
scientific expert; and he receives the benefit of 
the skill and knowledge of a single investigator 
only,’’ and they used this as an argument for the 
establishment of a great central institute ‘“‘ akin to 
the Charlottenburg Institute of Berlin.’’ The 
British Engineers’ Association, as we have seen, 
aim at a similar concentration of effort. 

The Council are not unaware, however, that there 
are substantial considerations in the minds of many 
manufacturers which lead them to hesitate in 
expending large sums fer research of a compre- 
hensive kind. They have complained to us that 
the recent substitution of the Joint Stock Bank for 
private banks has hampered enterprise, because 
the modern bank authorities are not acquainted 
with the personnel and policy of local firms and 
are not prepared to finance new undertakings and 
developments in the same way that the private 
banks did. It has been said that it is no longer 
possible for a man to raise money on his character, 
and since the security of the joint stock bank 
depends largely upon a high proportion of easily 
realisable assets we can believe this is so. The 
Council have also been told that the conservatism 
of English banking, for which there is good reason 
and justification, makes it peculiarly difficult for 
any but the largest British manufacturing firms 
to compete successfully for contracts in foreign 
markets where long credit is often customary. This 
difficulty Ied the British Engineers’ Association 
shortly before the war to take steps to form an 
Engineers’ Trust which would be supported by the 
firms belonging to the Association and furnish the 
necessary credit. We do not presume to offer any 
opinion upon this important and difficult question 
of finance, but we have felt bound to refer to it 
in support of the views we have already expressed, 
that the encouragement of research in our indus- 
tries raises many other related issues which need 
equal attention and which, if reconstruction is to 
be effective, must be brought into a single synthesis. 
For this reason we are specially glad to note the 
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recent establishment by the Board of Trade of a 
Committee, under the chairmanship of Lord 
Faringdon, ‘‘ to consider the best means of meeting 
the needs of British firms after the war as regards 
financial facilities for trade, particularly with 
reference to the financing of large overseas con- 
tracts, and to prepare a detailed scheme for the 
purpose.”’ 

We have been told by other manufacturers that 
the rapid conversion of the businesses in their 
trade into limited liability companiés has thrown 
the control into the hands of salaried works 
managers whose training and experience have been 
confined to their own industry, and who are there- 
fore apt to resist proposals for improvement. It 
may well be that this has happened in some trades, 
and that limited liability companies ‘‘ seldom have 
the energy, the unity of purpose and the quick- 
ness of action of a private business.’’ But it is 
possible that these drawbacks, though common in 
companies which have been created to enable a 
patrimony to be divided or in companies floated 
for the benefit of the promoter, might be avoided— 
and we believe they have been successfully avoided 
—in great businesses which can afford a run of 
unsuccessful trials, because in the end a solution 
will pay all the costs and put them ahead of their 
competitors. ‘‘ When powerful joint stock com- 
panies are working in harmony,”’ says Professor 
Marshall, ‘and are not directly or indirectly 
involved in speculative ventures on the Stock 
Exchange, or in campaigns for the crushing or the 
compulsory fusion of rivals, they generally look 
forward to a distant future, and pursue a far- 
seeing, if a sluggish policy. They are seldom 
willing to sacrifice their reputation for, the sake 


of a temporary gain; they are not inclined to drive 
such extremely hard bargains with their employés 


as will make their service unpopular.’’ We think 
this last point of great importance, and we shall 
return to it again, for it is obvious that the 
assistance and goodwill of the worker are essential 
to the promotion of industrial research. 

The Council have also repeatedly been told, when 
they have urged the necessity for expenditure upon 
research with a view to improvements and develop- 
ments, that there is no security that new ventures 
will not be left, when peace comes, to shift for 
themselves as best they may in face of the highly 
organised competition of our enemies. We do not 
need to be convinced of the reality of the danger, 
but we are inclined to doubt the efficacy of any 
single device for removing it. Organisation can 
only be fought by counter organisation. 

It appears to be incontrovertible, however, that 
for those industries at least which are essential 
to the conduct of other important national activi- 
+jies. and which are both scientific in their char- 
acter and relatively small in bulk, there is very 
little chance of survival unless special means are 
taken by the State to safeguard them. We are 
thinking of those scientific industries—sometimes 
called key or pivotal or master industries—which 
can never employ a large proportion of the popula- 
tion because the bulk of their products needed for 
the world trade is inconsiderable; and yet without 
them many other trades would languish or die- 
Such industries are the magneto industry, the 
watchmaker’s lathe industry, the optical glass in- 
dustry, the chemical glass and porcelain indus- 
tries, the fine chemical industry, the dye-stuff, 
synthetic drug and high explosive industries. This 
last group of industries is relatively large. Our 
annual consumption of dye-stuffs before the war is 
said to have been about two millions sterling. But 


if this is compared with the two or three hundred 
million pounds’ worth of textiles produced annu- 
ally in the United Kingdom, the dye-stuff industry 
is seen after all to fall within our definition. We 
do not necessarily endorse the view sometimes ex- 
pressed that all key or pivotal industries should be 
artificially encouraged, by research grants r 
otherwise, to establish themselves in this country 
irrespective altogether of the natural disadvan- 
tages under which they might be carried on. The 
question is one of balancing the various considera- 
tions that arise. If a particular product is essen- 
tial to the national safety the case for State 
action will be stronger than if it is not. It is un- 
doubtedly a misfortune for the industrial life of a 
country as a whole if a fair proportion of the most 
highly scientific trades is not included among 
its industries. The general tone and spirit of its 
manufacture is liable thereby to be lowered, for 
the best scientific men will not find openings in 
manufacture, and the status of the industrial man 
of science will tend to fall. 

Other industries, though not so-called “ key’ 
industries, may at the moment need special sup- 
port or encouragement either because they are 
languishing or because they are struggling to 
establish themselves for the first time with a 
reasonable prospect of success, but the question of 
assisting these will in normal times undoubtedly 
raise considerations of some difficulty. 


The Need for a New Outlook. 

The Council are also persuaded that if a healthy 
condition of inquiry is to be fostered in the scien- 
tific industries, they must for some time to come 
expend a good deal of attention and money upon 
convincing the manufacturing world in general 
that scientific research is a paying proposition. 
They believe that the shortest means to this end 
is an attack upon the pressing problems of manu- 
facture which arise in the course of the ordinary 
routine—problems which the manufacturers ought, 
no doubt, to solve by means of their own scien- 
tific staffs, but which their present staffs are too 
small to undertake often because the firms are too 
small to bear the necessary cost. 

Indeed, we recognise fully that unless the 
generality of British firms can be induced to alter 
their present attitude we shall have failed pro- 
foundly in one of our appointed tasks. In the 
United States of America there has in certain 
industries been an earlier realisation than in this 
country of the large part which the systematic 
application of science has played in the rapid pro- 
gress of German trade. 

If a manufacturer has the necessary capital and 
has once realised the value of research, he needs 
no encouragement to continue. L’appetit vient 
en mangeant. But in other cases we believe the 
hest procedure will be to demonstrate the value 
of research to industry by carefully selected 
object-lessons, and by the periodical issue of the 
pamphlets which will contain accounts of what 
has actually been accomplished and what needs 
doing in this field. In course of time we may hope 
to be able to abandon these missionary efforts and 
leave more time and money available for the big 
national problems that lie ahead. 


The Sphere of the Universities and Technical 
Colleges. 

The question of the part which universities can 
and should take in the application of science to 
industry is extremely important, but also extremely 
difficult. We know that British universities have 
been criticised for not doing more for the indus- 
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tries, although in certain cases their technological 
departments have been of great service. The fact 
is that although the German universities and tech- 
nical high schools have been able in the past to do 
much for the industries because their professors 
have had little routine work to do in comparison 
with British standards, the increasing complexity 
and length’ of the research necessary for modern 
scientific manufacture is making it increasingly 
difficult for the professor or the university labora- 
tory to take a dominating share in the advance. 
We suspect that in present-day circumstances, 
unless he is himself a patentee like Nernst, the 
Professor of Physical Chemistry in the University 
of Berlin, he is not usually more than a consultant 
to the firms who are interested in his science. One 
important function which he has exercised through- 
out he is never likely to lose so long as he keeps 
in touch with the needs of the manufacturer, 
namely, that of training a sufficient number of 
young men for the service of the industrial labora- 
tories in methods of scientific research. 

When the scientific bases of a whole trade are in 
question some other machinery must be devised. 
Dr. Mees expresses the view that at this point the 
university ceases to be a suitable agent. It may 
be that in America this is so, though there is no 
country, we imagine, in regard to which it is less 
safe to generalise, and certainly German practice 
tends to confirm his doubts. We have already had 
the opportunity of suggesting the kind of arrange- 
ment we mean in two cases which have come before 
us. One is the new research laboratories and 
miniature factory in connection with the Stoke 
Pottery School ; the other is the proposed Research 
Institute for Glass at the Umiversity of Sheffield. 
In each case we suggested that the land and build- 
ings should be vested in the parent institution, 
that the head of the research institute should also 
be the head of the teaching department in the 
parent institution; that the Research Insti- 
tute should be conducted by a special com- 
mittee or delegacy, consisting of representa- 
tives of the parent body and of _ representa- 
tives of the industry concerned. It is im- 
portant to keep the finance of research institutes 
distinct from the general university finance, for 
many reasons, and among them the fact that the 
State is already aiding the general income of the 
universities and colleges while the Committee of 
Council are restricted to aiding their research 
activities. It seems to us no less important to give 
the industry concerned a responsible share in the 
policy of the institute as much as in the interests 
of the industry as of the research. At the same 
time, we are far from thinking that the university 
connection will always be either practicable or to 
be desired. 

Conclusions. 

It may be useful in conclusion to summarise the 
more important conditions that appear to us 
necessary for the success of our work. If we were 
asked to state these conditions in the shortest 
possible terms we should reply: First, a largely 
increased supply of competent researchers; 
secondly, a hearty spirit of co-operation among all 
concerned, men of science, men of business, work- 
ing men, professional and scientific Societies, Uni- 
versities and Technical Colleges, Local Authorities 
and Government Departments. And neither con- 
dition will be effective without the other. 

The first condition of success cannot be secured 
rapidly at any time, and for the moment is out 
of the question. Before the war the output of the 
Universities was altogether insufficient to meet 
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even a moderate expansion in the demand for re- 
search. The number of trained research workers 
who will be available at the end of the war will 
not suffice for the demand that we hope will then 
exist. We have not yet learned how to make the 
most of mediocre ability—particularly in things 
of the mind—yet without the scientific rank and 
file it will be impossible to staff the industrial 
research laboratories. The responsibility for deal- 
ing with ‘the grave situation which we anticipate 
rests with the education departments of the United 
Kingdom. We shall be able to do something to 
encourage a longer period of training by the offer 
of research studentships and the like; but that 
will not suffice. It is useless to offer scholarships if 
competent candidates are not forthcoming, and 
they cannot be forthcoming in sufficient numbers 
until a larger number of well-educated students 
enter the Universities. That is the problem which 
the education departments have to solve. 

As regards the second condition of success, pro- 
gress in co-operative effort is undoubtedly being 
made in many directions and we have mentioned 
some instances of it. But we wish to point out that 
there are specially strong reasons for more co- 
operation between the various British firms in each 
industry and between the industries and the State 
in the furtherance of research. The particular 
difficulties encountered in the day-to-day routine of 
manufacture, the possibility of improving a pro- 
cess, of diminishing cost of working, enlarging out- 
put or enhancing the quality of a product, are 
matters which we may expect the individual firm 
to attack directly it begins to believe at all in the 
application of science to its own trade. But this is 
not enough. -We are looking to the growth of a 
demand for fundamental research, and fundamental 
research, as we have seen, requires a very large 
expenditure on brains and equipment. It also re- 
quires continuous effort. 

There is already a certain number of large firms 
in this country who, realising the unity of interest 
between employers and employed, have systemati- 
cally striven to raise the standard of living among 
their workers and to give them a direct interest 
in the firm’s success. Some of these efforts have 
not been philanthropic; and where they have been 
so in intention, they have been proved by experi- 
ence not to require any such spur. But the small 
firm finds it as difficult to provide pensions or 
clubs as to pay for research laboratories or original 
workers. We believe that some form of combina- 
tion for both purposes may be found to be essential 
if the smaller undertakings of this country are to 
compete effectively with the great trusts and com- 
bines’ of Germany and America. 

The economic problem lies outside our province, 
but it is an important aspect of the great issue with 
which we are concerned, and we do net believe that 
issue can be met effectively unless a co-ordinated 
advance is made simultaneously on the whole front. 
We think it possible that the voluntary efforts of 
manufacturers in friendly union which enabled the 
problem of munitions to be rapidly solved may lead 
to a new kind of reciprocity between firms which 
will avoid the evils both of monopoly and of indi- 
vidualism. Quite apart from this general and fun- 
damental point of view, team-work is needed, be- 
cause when we come to deal with the great indus- 
tries which have an output worth many millions 
sterling a year and employ labour in proportionate 
amount, the problems to be solved are too mani- 
fold, and too complicated, to be dealt with by in- 
dividual firms, or even, we may add, by a Govern- 
ment Department. 
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Electrolytic Method of Preventing Corrosion.” 


By Elliott Cumberland. 


Those who are interested in the efficient main- 
tenance of important engineering structures know 
that the question of corrosion is somewhat compli- 
cated, and realise that a much stronger force is at 
work than oxidation or rusting. Practically all 
research and observation points to the fact that 
unless water is present, metals will not corrode in 
oxygen, and that the action of pure water or pure 
air on any metal is very slight. The most widely 
held theory at the present day is that corrosion is 
due to galvanic or electro-chemical action. There- 
fere the writer confines his attention to the pre- 
servation of metallic structures in contact with 
water and other corrosive liquids, and after con- 
sidering cause and effect, describes a method of 
overcoming this evil and incidentally of keeping 
the protected surfaces free from any foreign deposit. 

Galvanic action occurs between the harder and 
softer portions of a similar metal. This is met with 
in parts of a structure which have been flanged, 
riveted, caulked, hammered or stressed in any 
manner, either during manufacture or by reason of 
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unequal working strains. The stressed parts are 
found to be electro-positive to the softer or normal 
portions. This action is very often met with in 
steam boilers; it is also particularly noticeable in 
the case of copper pipes when they form bends and 
have been subjected to hammering. 

It is well known that if two plates—one of zinc 
and one of copper—are placed in a liquid, a differ- 
ence of electrical potential exists, the zinc being 
electro-positive to the copper. And also, that two 
pieces of the same metal—one having been strained 
or hammered, and the other in its normal state— 
being similarly immersed, show the former to be 
electro-positive to the unstressed portion. Further, 
if we consider the surface of an alloy containing 
segregated portions of its different constituents, 
these parts have differences of electrical potential 
in proportion to the position of the constituents on 





‘ From a Paper read before the Institute of Metals. 


1.—CUMBERLAND INSTALLATION IN SURFACE 


the galvanic or electro-potential scale. When the 
liquid forms the conductor or electrolyte, the flow 
of electrical energy is from positive to negative, 
and the metal from which the current enters the 
liquid suffers electro-chemical change, in the form 
of corrosion. The reason corrosive action is more 
pronounced when metals are in contact with sea- 
water is because the latter is a better electrolyte. 

Quite apart from the considerable cost of effect- 
ing repairs to condensers and the inconvenience 
caused, it is of great importance that salt water 
should not enter boilers by way of the con- 
taminated feed, due to leaky condensers. If this 
occurs, any corrosive action which is present in 
the boilers is greatly accelerated. Care must also 
be taken that no particles of brass, copper, graphite, 
zine oxide, or other electro-negative metals are 
allowed to enter the boilers, as they have the effect 
of producing severe corrosive action when in con- 
tact with the steel plates of the boiler, and this is 
increased by the perfection of their contact with 
the steel. While many inventors and investigators 


Fic. 1. 
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B—Switch' b 
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J—Wire from negative pole to tube- 
K—Surface condenser. 
L—Electrodes. 
Fia. 2. 
A—Iron electrode. 
B—Electrode support. 
C—Tell-tale hole (indicates when electrode 
needs renewing). 
D—Condenser end. 
E—Rubber insulations. 
F—Insulating distance bushes, 
G—Nut. 
H—Contact lug. 
J—Lock nut 


CONDENSER. 


seek to solve the problem by finding a truly incor- 
rodible alloy, the writer contends that this is almost 
impossible, and that the true solution lies in apply- 
ing a method which renders all metals and alloys 
incorrodible. ‘ 

The corrosion of all ferrous and non-ferrous struc- 
tures may be lessened by connecting, in good elec- 
trical contact, a metal which is known to have a 
greater electro-chemical affinity for acids and oxygen 
than the metal of which the structure consists. 
When this is done, the corrosive action is trans- 
ferred from the structure to the auxiliary metal. 
Following Faraday’s Law of Electrolysis, the more 
electro-positive metal is anode, and the structure 
cathode, and corrosion under these conditions can 
only take place at the anode. 

The best protective metal to use is pure rolled 
zinc. This method is only temporarily effective, 
the reason being that the surface of the protective 
metal soon becomes oxidised, and in consequence 
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rapidly loses its power to protect; therefore it must 
be renewed at frequent intervals, otherwise it be- 
comes heavily coated with oxides, etc., and reversal 
of polarity will soon occur. If the deteriorated 
zines are not renewed frequently, the result will 
be accelerated corrosion of the structure instead of 
protection. 

After investigating numerous acute cases of corro- 
sion and noting the various attempted remedies, it 
was obvious to the writer that the complete pro- 
tection of all metals immersed in liquids was a 
simple matter, comparatively inexpensive and 
within the reach *of all. He therefore devised and 
worked out a system whereby an unlimited supply 
of protective electrical potential could be used per- 
manently to overcome all corrosive action. 

The apparatus consists of a low-tension dynamo 
generating continuous current at a pressure of 6 to 
10 volts, and pieces of iron suspended in the water 
contained in the vessel to be protected, and suit- 
ably insulated from it. 

The first illustration (Fig. 1) shows the Cumber- 
land process fitted to a surface condenser of the 
usual type, with the circulating water passing 
through the tubes. It will be-noticed that the iron 





A—Iron anodes 

B—Insulated shell bolts ( positive). 
C—Resistance coile 

S—Two-way switches. 
D—Negative connections on shel! 


R—Electrics! generator. 
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anodes L are supported by the steel stud B (Fig. 2), 
and insulated from the condenser door; these elec- 
trodes are connected through the adjustable resist- 
ance D, and two-way switches E (Fig. 1), to the 
positive terminal of the generator. The. condenser 
itself is connected, as shown, to the negative ter- 
minal. An ampere-meter, C, is fitted on the switch- 
board, and the supply of current to the electrodes 
can be regulated with the aid of the resistance 
coils D. 

The common cause of failure of condenser tubes 
is galvanic action brought about in various ways, 
such as dissimilar metals in juxtaposition, the pre- 
sence of carbonaceous matter in contact with the 
tubes, or difference of electrical potential, due to 
variations of temperature, etc. This action is 
neutralised by introducing a superior electromotive 
force from an external source, which overcomes the 
minor destructive currents due to these adverse con- 
ditions, ensuring that the flow of current is always 
from the inserted electrode through*the liquid on 
to the surfaces to be preserved. The diagram 
(Fig. 3) shows how the system is applied to a Scotch 
marine boiler. The iron anodes A are supported 
by insulated brackets fixed to the main stays in the 
steam space and extend between the tube nests; 
the immersed portions being kept clear of the in- 
ternal parts of the boiler. They are connected 
through the insulated bolts B to the positive* side 





of the circuit, and the exterior of the boiler at D 
is connected to the negative side. The current 
flows from the positive terminal of the dynamo to 
these electrodes, passes through the water, and 
returns thence to the negative terminal. The im- 
mersed portions of the anodes deteriorate, and 
these are made easily detachable for the purpose 
of renewing. Their life under usual conditions is 
about two years, and they are made from ordinary 
bar iron or mild steel. 

In regard to the amount of current required to 
protect surface condensers, this varies slightly, but 
in extreme cases 1 ampere per 500 sq. ft. is found 
in practice to afford complete protection. 

The anodes L (Fig. 1) fitted in the surface con- 
denser consist of cast-iron blocks 7 in. in diameter, 
2 in. thick, each weighing 20 Ibs. Take, for instance, 
a condenser containing 6,000 sq. ft. of cooling sur- 
face; the number of electrodes fitted would be six— 
three at each end—having a total weight of 120 lbs. 
The amount of current supplied would be 2 amperes 
per electrode, giving a total of 12 amperes at 6 
volts to protect the whole 6,000 ft. of cooling 
surface. 

In the case of boilers where removal of scale has 
to be taken into account, the amount of current 
found necessary is rather more. For a single-ended 
Scotch marine type of boiler, 13 ft. 6 in. in diameter 
and 11 ft. long, with a heating surface of 2,700 
sq. ft., from 9 to 10 amperes wuld be sufficient; 
this is on the basis of 1 ampere to 300 sq. ft. In 
a case in which twelve Yarrow water-tube boilers 
were installed, the total heating surface was 49,500 
sq. ft.—equal to 4,125 sq. ft. per boiler. On the 
basis of 1 ampere per 300 sq. ft., 14 amperes per 
boiler was decided upon. The engineers on the 
ship found that this amount could be considerably 
reduced and all corrosion eliminated and her‘ 
surfaces kept clear of scale by using only 5 amperes 
per boiler; this works out at about 1 ampere per 
800 sq. ft. of heating surface. The ‘anodes in this 
case consisted of two 7-ft. lengths of 3-in. by }-in. 
bar iron, fitted in the steam drums slightly below 
the water level. 

The writer has had the satisfaction of overcoming 
the most obstinate cases of corrosion when many 
other methods had been tried without success, and 
whilst effecting this, discovered that the regular 
working of his system had a most remarkable effect 
in decomposing and removing hard scale from the 
heating surfaces of boilers, etc., and also prevented 
further formation. This phase of the subject is cf 
great importance to engineers when considering fuel 
efficiency. 











HEROULT FURNACES IN THE U.S.A.—A 
total of 28 Heroult electric furnaces for steelmaking 
were licensed in the United States and Canada during 
the first half of 1916. At present a total of 72 are 
in operation, in the course of building or have been 
authorised. New furnaces include two 6-ton to the 
Timken Roller Bearing Company, for the manufac- 
ture of seamless tubes, making a total of four units 
of this type for the company; a 6-ton to the Ten- 
nessee Coal, Iron & Railroad Company, for melting 
ferro-manganese; a 1-ton to the Lunkenheimer Com- 
vany, for castings using cold scrav; a 2-ton to,the 
Damascus Stee] Casting Company, for manganese steel 
castings using cold scrap; a 3-ton to the Henry Diss- 
ton Sons Company, for saw and tool steel, using cold 
scrap; a 1-ton to the Warman Steel Casting Com- 
pany, for castings using cold scrap; a 2-ton to the 
Connecticut Electric Steel Company, which is building 
a new plant in Connecticut; and two 6-ton to. Arm- 
strong, Whitworth, of Canada, Limited, for forged 


locomotive tyres, wheels and axles, 
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Chisels.* 


By Henry Fowler (Chief Mechanical Engineer, Midland Railway, Derby). 


Very considerable attention has been given to the 
composition and treatment of tool-steel used in 
machine-tools, but the three implements of the hand 
worker—the file, the chisel, and the hammer—have 
been comparatively neglected. The author is aware 
of the work recently done in testing the former of 
these, and knows that there is little need of im- 
provement with the last-named, but believes that 
the chisel has not received the systematic attention 
its importance deserves. A close examination of the 
new and used chisels in the 
shop over whic he had con- 
trol confirmed that view, and 
the result was an effort to in- 
duce the Alloys Research 
Committee of the Institution 
to take up the matter. For 
various reasons this was not 
successful, and so the matter 
has been dealt with individu- 
ally. 

The material usually em- 
ployed for chisels is not bought 
to specification, but a well- 


Pru. 1.— Heavy Brass Work. 


Fig. 2.—Heavy Iron and Steet Castings. 


is more or less constant, the chief variant is the 
section which causes the temperatures to be varied 
slightly. The chisels are carefully heated in a 
gas-fired furnace to a temperature of from (30 
deg. to 740 deg. C. (1,346 deg. to 1,364 deg. F.) 
according to section. In practice the chisel, Fig. 
1, is heated to 730 deg. C., chisel, Fig. 2, to 735 
deg. C. (1,855 deg. F.), and a 1-in. half-round 
chisel to 740 deg. C., because of their varying 
increasing thickness of section at the points. Upon 


Fig. 6.—Diamond Point for Jagging, ete. 
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known and tried brand pur- 
chased. In the Chief Mech- 





anical Engineer’s Depart- 
ment of the Midland Rail- 
way, after considerable ex- 
periment it was decided to 
order chisel steel to the 
following specifications : — 
Carbon 0.75 per cent. to 
0.85 per cent., the other con- 
stituents being normal.’’ This 





gives a complete analysis as 
follows: — Carbon, 0.75-0.85 
per cent.; manganese, 0.30 
per cent.; silicon, 0.10 per 
cent.; sulphur, 0.025 per 
cent.; phosphorus, 0.025 per 
cent. It is perhaps interest- 
ing to note that the analysis 
of a chisel which had given 
excellent service was as 
follows:—Carbon, 0.75 per 
cent.; manganese, 0.38 per 
cent.; silicon, 0.16 per cent. ; 
sulphur, 0.028 per cent. ; phos- 
phorus, 0.026 per cent. The 
heat treatment this chisel re- 
ceived is unknown. 

At the same time that chisel 
steel was standardised the 
form of the chisels themselves 
was revised, and a standaid 
chart of these as used in the 
locomotive shops drawn up. 
Figs. 1 to 10 show the most 
important forms of these, 
which are made to stock 
orders in the smithy and for- 
warded to the heat-treatment 
room where the hardening and 
tempering is carried out on batches of fifty. A 
standard system of treatment is employed here 
which to a very large extent does away with the 
personal element. Since the chemical composition 
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*Read before the Institution of Mechanical Engineers, 
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STANDARD CHISELS UsED 1n Locomotive SuHops. 


attaining this steady temperature the chisels are 
quenched to a depth of 3 in. to } in. from 
the point in water, and then the whole chisel 
immersed and cooled off in a tank  contain- 
ing’ linseed oil. This oil tank is cooled by being \ 
immersed in a cold-water tank through which water 

\ 





is constantly circulated. After this treatment the 
chisels have a dead hard point and a tough or 
sorbitic shaft. They are then tempered, or the point 
‘** let down.’’ This is done by immersing them in 
another oil bath which has been raised to about 
215 deg. C. (419 deg. F.). The first result is, of 
course, to drop the temperature of the oil, which is 
gradually raised to its initial point. On approaching 
this temperature the chisels are taken out about 
every 2 deg. C. rise and tested with a file, and at 
a point between 215 deg. C.and 220 deg. C. (428 deg. 
F.) it is found that the desired temper has been 
reached; the chisels are then removed, cleaned in 
sawdust, and allowed to cool in an iron tray. 

A question which naturally will be asked is 
whether comparative tests of these chisels with 
those bought and treated by the old rule-of-thumb 
methods have been made. It must be admitted that 
the author knows of no method of carrying out such 
tests mechanically, other than that of hardness by 
the Brinell or Scleroscope method, whilst any ordi- 
nary test depends so largely upon the dexterity of 
the operator. . The universal opinion of foremen 
and those using the chisels as to the advantages of 
the ones receiving the standard treatment set out 
has, however, convinced the author of the improve- 
ment made. 

The author is aware that questions may be raised 
as to why the chisels have not been normalised at 
about 900 deg. C. (1,652 deg. F.) after forging and 
before bardening. This matter had attention when 
the question was first dealt with, but at that time 
there were no facilities for carrying out this work. 
These have since been provided in connection with 
certain other work, but although various chisels’ have 
been normalised in the manner mentioned, no advan- 
tage has been found in carrying this out. 








MAKING COPPER-CLAD STEEL.—The Copper 
Clad Steel Company, of Bankin, Pa., is furnishing 
copper-clad steel at a price approximately 30 per 
cent. less than that of copper. Open-hearth steel 
rounds, 4 and 44 in. in diameter, with a carbon con- 
tent of 0.08 to 0.30 per cent. are used. The material 
is delivered in 15 to 18 ft. lengths, and is first cut 
into pieces about 30 in. long. These are taken to a 
pickling machine where they are immersed in sul- 
phuric acid to remove the dirt and scale. The bars 
are next scrubbed and washed and covered with a 
specially prepared flux which, it is explained, pre- 
vents oxidation of the surface of the bars. The next 
step in the process is to place the bars in plumbago 
moulds, which are 5} in. in diameter and about 30 in. 
long. The underside of the cap of the mould con- 
tains a recess which is relied upon to centre the bar 
in the mould. A pouring spout is also employed on 
the top of the mould to keep the bar from floating 
when the molten copper is cast around it. The moulds 
re loaded on buggies and taken on a narrow-gauge 
track into a special heating furnace, designed by the 
company. They remain in the furnace until the 
desired temperature is reached, ~ electric pyrometers 
being used to measure the heat. Copper heated to 
a temperature of 1980 deg. is poured over the steel 
bar. The moulds are then taken out of the furnace 
and after they have been removed the bar with its 
copper coating is placed in a gas-fired heating fur- 
nace. The bar now goes to a roughing mill, where 
it is reduced to 3% in. in. diameter, and its length 
is increased to 6 ft. in six passes. After a second 
re-heating, the bar goes to a 12-in. roughing mill, and 
then to a 10-in. finishing mill, the finished product 
having the diameter of 3 in. In the finishing passes 
the bar is rolled into various shapes, such as rounds, 
flats, angles, and ovals, which process tests the bars 
severely and ensures that the copper has adhered 
rigidly to the steel. The -in. rod is then drawn cold 
for any commercial size of wire desired. 
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Substitutes for Ferro- 
Manganese. 





In a letter to “The Iron Age’’ Mr. W. A. Jans- 
sen, of the Bettendorf Company, Iowa (U.S.A,), 
observes that with the shortage of supply of the 
80 per cent. ferro-manganese and its excessive cost, 
due to the cessation of exports from Europe, the 
American steel-makers naturally became somewhat 
pessimistic and fearful for the source of supply of 
this all-important constituent. Naturally many 
of them resorted to the use of spiegeleisen. Be- 
cause of the low manganese content and the pro- 
portionately larger amounts necessary to be used, 
they were forced to the additional cost and incon- 
venience of preheating this material. Some others 
reduced the percentage of 80 per cent. ferro-man- 
ganese and in addition used an equivalent amount 
of specular irons of lower percentages in order to 
offset the initial preheating. 

‘With the embargo which has been placed on 
Caucasus ores by the Allies,’’ proceeds the writer, 
“Germany has been able to meet the shortage of 
ferro-manganese by the use calcium-silicide. Ameri- 
can steel manufacturers have tried as a substitute 
a by-product of the abrasive industries, known as 
silicon-aluminium-titanium, with indifferent and 
variable success. Realising that the function of 
manganese in the final product contributes to the 
ultimate strength of steel only indirectly, in that 
the usual percentage of approximately 75 points of 
manganese assures complete de-oxidation and a re- 
sulting homogeneity, some tests were instituted 
wherein the final manganese content was reduced 
about 35 per cent. further. In the preliminary 
experimef#ts the original ferro-manganese additioa 
was reduced about 35 per cent. and the de-oxida- 
tion was further augmented by the use of ferro- 
carbon-titanium. 

“Although ferro-carbon-titanium normally sells 
at a considerably higher price than ferro-man- 
ganese, its*substitution was economically possible 
at the current price of 80 per cent. ferro-man- 
ganese, permitting the conservation -of the present 
supply of the latter. Physical. tests indicated that 
the elastic limit, ultimate strength, elongation and 
contraction were the same as in previous practice 
when 80 per cent. ferro-managanese was in abun- 
dance. Further economies were found from experi- 
ments which led to the use of 30 per cent. of the 
original 80 per cent. ferro-manganese addition, 
augmented by twice the amount of 40 per cent. 
spiegel and the addition of 3 lbs. of ferro-carbon- 
titanium alloy per net ton of metal charged.” 














COATING STEEL WITH CEMENT.—According to 
an account of the application. by means of a cement 
“oun,” of a 2-in. concrete fireproofing layer to the 
steelwork of the Grand Central Terminal at New York, 
the coating has a minimum thickness of 2 in., but, 
owing to irregularities in the steel and rounding out 
the fireproofing in the angles, the average thickness is 
from 2} to 3 in.; generally it is about 3 in. The 
mixture used is 1 cement and 3 sand. This makes a 
verv hard and dense coating. The machine has been 
used successfully with 250 ft. of hose, but an effort is 
always made to keep the hose as short as possible. The 
area covered per gun per day has averaged 600 sq. ft., 
and where conditions were very favourable as much as 
1.200 sq. ft. has been done in a day. To cover 600 
sq. ft. the material reauired on an average has heen 
94 bags of cement and 9.4 cub. yds. of sand. The cost 
of fireproofing for a day’s run of 600 sq. ft. was about 
73d. per sq. foot. 
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Testing Firebricks. 


The selection of a suitable refractory calls for a 
study (1) of the temperatures involved, and (2) of 
the nature of the hot material and resulting slag 
to which the refractory will be exposed. In a Paper 
describing methods of testing designed to simulate 
as far as possible working conditions in iron and 
steel manufacture, read before the American Society 
for Testing Materials by Messrs. C. E. Nesprr and 
M. L. Bext, it is pointed out that two general con- 
clusions have been derived from a review of the 
use of refractories in iron and steel plants: (1) The 
life of a furnace is determined by the life of its 
brickwork, and (2) different furnaces demand 
different physical properties in the bricks used. The 
authors then detail the tests they conducted. 

Impact Test.—After considering rattler and 
similar tests it was decided to employ a steel ball 
24 in. diameter, dropped from various heights on 





area of the slag penetration exposed was measured 
by a planimeter. 

Comyression Test.—To determine the ability of 
bricks to stand up under loads when highly heated, 
a modified Brinell ball test was applied by heating 
a brick to 1350 deg. C., removing it from the furnace 
and forcing a 2}-in. steel ball into it under a pres- 
sure of 1600 lbs. 

Results of Tests.—It was found that the fire- 
bricks tended to group themselves according to 
density. Other qualities being the same, the bricks 
of high density had, as a rule, the best qualities— 
viz., least abrasion, good resistance to slag and 
least compression. Spalling was slightly increased, 
but not dangerously so, if the bricks were not over- 
burned. Specific gravity, obtained by weighing 
and measuring the brick, was the measure of 
density. Various: makes of bricks had characteris- 
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INFLUENCE OF Water Usep 1n MANUFACTURE ON PaysicaL Properties oF FIREBRICKS. 


a brick heated to the working temperature. A 
brick heated to 260 deg. C. and thus tested was 
20 per cent. weaker than a brick of the same brand 
tested at 20 deg. C., and 40 per cent. weaker when 
tested at 540 deg. C. 

Abrasion Test.—Abrasion tests 
with the brick cold, 


were conducted, 
by means of an emery wheel. 
The tests showed that bricks are not the same at 
both ends, there sometimes being 10 to 20 times 
the abrasion at one end as at the other. 

Spalling Tests.—Spalling usually results from 
thermal changes accompanied by mechanical pinch- 
ing. The test for spalling finally decided upon 
consisted in placing the brick in the wall of the 
furnace, exposing only one end and subjecting it to 
a temperature of 1,350 deg. C. for one hour. It was 
then cooled in water, which was found to be three 
times as effective as cooling in air. . The amount of 
spalling is reported as the percentage loss in weight. 

Slagging Tests.—Slag tests were made by drilling 
a cavity in the brick and filling it with slag. To 
measure the slag penetration the brick was cut so as 
to expose a cross-section of the slag pocket, and the 


tic values for apparent specific gravity and the 
method of manufacture influenced the density. 


Comparative Tests of High-Pressure, Low-Moisture, 
Brick and Hand-Made, Repressed, Ordinary- 
Moisture Brick. 


-—_——Kind of brick 
Pressure of 
500 Ibs. Hand-made, 
per sq. in. repressed, 
moisture, ordinary 
7 per cent. moisture. 
depth of 


Properties considered— 
Compression at 1350 deg. C. 
impression, inch . 
a per foot ‘of length at 1350 deg 
,inch . 0.062 
tuples at 260 deg. C., height of drop, 
inches 45 
Abrasion at 13: 50 deg. Cc. in five minutes, 
inch 3 0.02 
Spalling loss, per cent. f wid 9.4 
Slag penetra- § Blast- -furnace slag <<, ae 
tion, sq. in. ¢ Heating-furnace slag 0.26 


To determine the effect of pressure and moisture 
in producing a dense brick a standard fire-clay mix- 
ture was used in which the moisture varied from 4 
to 12 per cent. All bricks were pressed at 2,000 Ibs. 
per sq. in, and then burned in a regular kiln. The 


0.29 0.55 


0.059 
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results of these tests are given in the annexed dia- 


grams. Power-pressing a brick during manufac- 
ture up to 1,500 lbs. per sq. in. had been found to 
materially improve the quality of most firebricks. 
Beyond that figure little improvement was made. 
The accompanying table compares tests on a high- 
pressure, low-moisture brick and a hand-made, re- 
pressed, ordinary-moisture brick, both being of the 
same mixture. 

The methods above described have been developed 
mainly with refererice to the brick used in iron and 
steel plants. 





Casting Odd Sized Pulleys. 
By J. M. LearHern. 


Working in a general engineering shop for a 
number of years, the writer has often seen hurry 
orders" given for, say, three pulleys to be “cast 
sure’’ the same day, so that they could be turned 
and delivered next evening. They would, per- 
haps, all be the same diaineter but of different 














































Castine Opp-Sizep Putueys. 


widths and bores, which, as arms were a fixture in 
standard pulley patterns, necessitated a lot of 
trouble in stopping off both the top and the 
bottom in the mould, also changing bosses, etc. 

The patternmaker had to wait until the moulder 
was finished with one before he could do anything 
more than prepare for the next alteration. The 
writer, therefore, tried another way of doing the 
work, and was so well pleased with it, that he 
now never thinks of altering standard patterns, 
and half a dozen pulley patterns can easily be 
rigged up per day. : 

As soon as the moulder draws his pattern, he has 
gauges, bosses, etc. beside him, and can proceed 
ramming up another, while another man-can go 
on finishing the previous mould. The method is as 
follows:—Plain cylinders or drums are cast and 
turned, of standard diameters, but about 18 in. 
wide. Then two sets of arms are cast and turned 
to fit inside the cylinder, each with a hole two 
inches diameter in the centre. On these arms the 
bosses of any diameter necessary are placed. They 
have a two-inch diameter spigot to fit the hole in 
the arms, which keeps them always centr4l. This, 
with a gauge made of rough wood to set the arms 






and a gauge to stop off the width required, is all 
that is necessary. Uf course the cylinder and arms 
are permanent patterns, and the only changes re- 
quired are made on the bosses and gauges, and 
take about half an hour. 

First it is necessary to ram up the cylinder A 
on the outside, up to the width, then scrape with 
the gauge B, making a ‘joint for the cope flask. 
The arms C are then rammed up underneath until 
the top side of the arms is touched by the toes of 
the gauge D. Then ramming is done on top of 
the arms, far enough up to scrape inside the 
cylinder with the gauge B, again forming the 
joint inside for the cope flask. The cope is then 
put on and rammed up. When the top is re- 
moved the recess made by the part of the cylinder 
which projects above the joint is filled up, the core 
put in, and the necessary gates and risers made; 
the mould is closed and cast: 

This description may seem elaborate but it is a 
very simple and cheap way of making pulleys. 











Correspondence. 


Contraction Cavities in Spur-Wheel Blanks. 

To the Editor of Tue Founpry Trapve JouRNAL. 

Sir,—I must thank your various correspondents 
who have replied to my query on the above. They 
have, I believe, helped me to solve the difficulty. 
I must point out, however, that the sulphur content 
should have read 0.06 and not 0.6. 

It is evident from the number of answers received 
from people anxious to help, that the ‘‘ Queries ”’ 
page could be more extensively used to the advan- 
tage of us all, as the remedying of defective 
castings is one of the most interesting problems in 
the foundry. Yours, etc., 

H. W. Sutiivan. 


27, Station Road, Prescot, Lancs. 


Contrasts in Foundry Methods. 
To the Editor of Tue Founpry Trape JouRNAL. 
Sir,—May I be allowed to reply to ‘‘ G.E.’’ who 

so good naturedly criticises my recent article on the 
above topic. If he will read same agajn thoroughly 
he will find that I have not in any Ses deduced 
that the high wages paid to moulders in some 
districts make those moulders senseless, but I do 
repeat that where labourers are paid according to 
their ability, these same labourers give more 
efficient help to the moulders in the particular 
foundries where this system is in vogue. 

‘“G.E.”’ goes on to write of moulders carrying 
buckets of water, digging out hot sand, etc. These 
duties are essentially labourers’ work, and any firm 
that can afford to pay moulders for performing such 
work must either get a very high price for their 
castings or must certainly be very near to the bank- 
ruptcy court. Of course there are exceptional 
cases, such as “‘ G.E.’’ mentions, where employers 
may be short of capital, but even this fact is no 
excuse for not paying higher wages for unskilled 
labour, according to ability. 

‘“G.E.’’ mentions that he read my article with 
mixed feelings of regret and appreciation. I take 
it that his mis-read meaning of my reference to 
moulders as a class was what he regretted, and that 
my comparisons of methods were what he 
appreciated. I thank him for his criticism and for 
his additional remarks on the uncongenial condi- 
tions, which I am sorry to say do still prevail in 


many foundries. Yours, ete., 


A. Mires. 
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Making Silicon Fusing Rods. 


—_—— 


During the last few years there have been many 
attempts at making these rods, the trouble being 
the cost of production; but after several experi- 
ments the writer found a system which proved very 
successful and simple. The method is as follows :— 

The boxes or frames in which they are cast are 
made of wood (deal), no iron being used whatever. 
The sticks are cast in 27 in. to 30 in. lengths, 
about 12in a box, it being found bad practice to 
cast more, as overcrowding causes disastrous 
results. The box is made with sides 38 in. long 
by 4 in. by 1 in., with handles shaped as in Fig. 1 
at A. The end piece C and the two pieces B, 
which are 16 in. by 1} in. by 1 in., are built in, 
leaving a space X through which to draw pattern 
rods, as in Fig. 4. 

Top .and bottom boards are next 


made, the 


——Ls4ion whe 


Fia. 


bottom board giving a tilt to the mould (see Fig. 2). 
The top board is shorter than the bottom board, to 
allow for the runner block (Fig. 3), and acts as a 
plate and prevents straining when casting and, 
gives even distribution of weight when weighted. 

Next is made the pattern turn-over board, the 
patterns being ordinary round rods, either iron or 
steel, the diameter of the rods required. The 
board requims twelve half-round grooves to allow 
the patterns to lay in. The battens screwed on 
to the back of the board prevent the box going 





Fic. 4. 


too low when in position, and also bring the slot X 


central with the grooves. The runner or gate 
grooves have to correspond with those on the pat- 
tern board. 

The pattern board is placed on the floor and the 
moulding box over it; and patterns or rods are 
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inserted. No facing is required, but through a 
fine sieve ordinary black sand is sieved, just cover- 
ing the pattern, and the box filled up with black 
sand or floor sand. It is then trodden and flat- 
rammed, and the surplus struck off, a little sand 
being then sprinkled on loose to form a bed for 
the bottom board, which is well rubbed on to ensure 
a good bearing. The lot is turned over, keeping a 
firm grip to prevent slipping apart, and the pat- 
tern board is withdrawn, leaving half the rods on 
top exposed. A little plumbago is dusted on, and 
sand sieved on as before. The runner is placed in 
position, about 2 in. from the loop ends of the rods, 
and sand tucked all round the runner and rammed 
up 
The rods are then 


pattern withdrawn, and a 
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handful of sand rubbed in where the rods were 
drawn to prevent bursting when casting. The 
runner block is next withdrawn, and any loose 
sand in the bottom of the runner can be taken out 
with a wet flat camel-hair brush. The top board 
is put on and weighted down, the moulds when 
making quantities are piled to economise flogr 
space. 

For casting, hand ladles or small shanks are 
used, as the metal must be hot and quickly used. 
As soon as the runner has turned black it is well to 
shake out, for if left till morning the rods will rust 
and boxes and boards will warp out of shape. By 
taking hold of the sticks at the end, with the runner 
on the floor and tapping the base of each stick 
close to the runner, they can be broken off clean 
and quickly. A wire brush will then serve to clean 
them. We found the best iron to use was Welling- 
borough ordinary soft No. 3 and _ good, clean 
scrap, two-thirds pig, one-third scrap, an all-pig 
charge being too rich. 








COLOURED LABELS FOR MOTOR CAR 
STEELS.—One of the features of the summer meeting 
of the American Society of Automobile Engineers, which 
was recently held, was the presentation and adoption of 
a report by the Iron and Steel Division of the Stan- 
dards Committee. One of the recommendations adopted 
was to the effect that ‘‘ it is inadvisable to advocate 
standard colours for designating steel bars in stock, 
because the difficulties seem insurmountable. The 
number of permanent colours available is limited, and 
the range of steels large. As each user requires only a 
limited nimber of steels it is not so difficult for him 


to select colours for his own needs.”’ 
- 





Sandblasting and Sandblast 
Machines.* 


By J. J. RicHarpson. 


The sandblast process was first used in connec- 
tion with glass marking and obscuring, but is now 
also applied to the cleansing and finishing of new 
files, and is found in nearly all the large file works 
in the country. Files scoured by this process after 
cutting and hardening are so thoroughly free from 
scale, salt, etc., that it is only necessary to rinse 
them in fresh lime water, after which they may be 
at once’dried out and oiled; a great number of file 
manufacturers, in addition to scouring their files 
by this process, also sharpen them afterwards in 
another machine, which is somewhat similar. In 
the sharpening of new files and resharpening of 
worn files the process employs a stream of very 
fine sand and water, in the state of fluid mud (a 
liquid grindstone, in fact), directed at a certain 
angle with the face of the file, and driven with 
great velocity by jets of steam against the back of 
the teeth, the effect of which is to grind away the 
metal thereat until sharp points or edges are pro- 
duced. In order to prolong the life of a file by 
the use of this method, it should be treated in the 
same way as other edge tools are treated which are 
capable of being resharpened—sent to be touched 
up whenever they begin to drag or lose their 
smoothness of cutting. In this way, by repeated 
sharpenings, a file can be made to do several times 
as much work, beside which the fitter, having al- 
ways sharp tools to work with, can do an increased 
amount of work with less exertion. 

In the metal trades the sandblast is used for the 
removal of the hard scale so destructive to cutting 
tools from castings, forgings, stampings, etc. Also 
for the removal of the scale from sheet iron and 
steel prior to enamelling, galvanising, nickelling, 
tinning, etc., the cleaning of tubes and_ brazed 
joints, and. the reduction to clean metal surfaces of 
larger works ranging from the steel forgings of 
safes to armour plates. Among other purposes it 
is employed for removing fur and deposits in tubes 
and tanks, for cleaning off the paint and dirt with- 
in iron ships, for roughening the surface of metal 
rollers, for cleaning off the grime from stone, 
granite, and brick buildings. In fettling and clean- 
ing castings very considerable saving is effected by 
the use of the sandblast process,and no foundry, 
whether turning out small or large castings, should 
be without a sandblast plant. In the cleaning of 
the ‘castings a saving of at least 50 per cent,. can 
be made in the fettler’s wages alone. In the clean- 
ing of steel forgings and castings which are now 
being so largely used, the sandblast is absolutely 
essential, as it is impossible to remove the scale 
and burnt-on core by any other means and leave a 
chemically clean surface. The henefits of having 
castings and forgings free from scale and sand are 
particularly noticeable in the machining and 
finishing of same, and where, as is very generally 
the case, expensive cang entters are used, the sav- 
ing in thesé tools alone amounts to very consider- 
able sums: so large in fact as to very soon pay for 
the cost of complete plant. Sandblasting machines 
for fettling or cleaning castings are of various 
types, but they are only very briefly divided as fixed 
and portable, the former vastly predominating. In 
each classification a number of designs occur. The 
fixed machines include tumbling barrels, rotating 





* Abstract of Paver, read before the Birmingham Association of 
Mechanical Engineers. 
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tables, and reciprocating tables, and closed cleans 
ing chambers. These latter are arranged for the 
operator to work either inside or outside. 

The advantage of the sandblast barrel over the 
ordinary rattler are: (1) First and foremost the 
work done, whether it be castings, forgings, or 
stampings, is absolutely clean and free from sand. 
and scale, whereas in an ordinary rattler it is not. 
(2) The work being done by the impact of grains 
of sand, travelling at a high velocity, no portiom 
of the surface of the castings can escape the blast, 
not even intricate cores. (3) In consequence of 
the slow revolutions of the barrel (about four turns: 
only per minute), and the shortness of the operation 
(10 to 40 minutes), the sharp outlines of the work 
are perfectly preserved. (4) One sandblast barrel 
will do as much work as several rattlers, thereby 
saving considerable floor space. (5) The operation 
is entirely free from dust. Sandblast machines are 
also made which consist of a rotating horizontal 
grid table, on which the articles to be sandblasted 
are placed; the sandblast jet is suspended above 
this table and gently swayed so as to cover the 
whole surface of the table. These machines are not, 
however, largely used, as they are generally only 
suitable for surface work on castings which have 
no cores to speak of. 


Special types of sandblast machines are made for 
many purposes, amongst these being those for 
cleaning the inside of shells, the smaller shells up 
to 4.5 in. being dealt with by a machine in which a 
fixed vertical blast is fitted, the nozzle being central 
and the shell being supported overit in a suitable 
holder, with ball and socket joint, so that the 
shell can both be turned round and also rocked 
sideways in order that the blast may reach the 
whole of the interior surface. The chamber type 
of machine is also used for cleaning shells of this 
same size; the shells in each case, however, are 
horizontal and are passed through from side to 
side of the chamber by means of small doors. The 
blast jet is brought into position opposite the open 
ends of the shells, the operator standing in front of 
the chamber with his hands through the opening 
provided, watching the operations by means of the 
window. 

Larger shells are cleaned in the sandblast room and 
are dealt with very quickly, being passed through 
the room on a table or bench running the whole 
width of the room. The shells are rolled through 
doors on to the bench and out at the opposite end. 
The operator in this case works inside the room,. 
wearing a helmet to protect his face and lungs, the 
blast being directed by hand. By using a trolley 
run into the room, shells of the largest size can be 
treated. 

Another type of special plant for this purpose is 
that for cleaning cast or forged steel shells before 
and after machining. This plant consists of a 
machine in the form of a bench with a revolving 
table mounted on a suitable base, which is carried 
on girders on legs to bring the base to suitable 
height from floor for convenience in working. The 
baseplate is provided with a_machined ball race for 
carrying the gear-driven revolving table upon which 
the shells are mounted in suitable die plates, and 
thus given a movement of rotation. In order to 
reach the whole of the interior of the shell, suitable 
gear for operating the blastjet is secured under- 
neath the baseplate, and this gear imparts to the 
jet a swinging and lifting motion obtained from 
hand levers at the side. Underneath the boseplate 
a sheet-iron hopper is provided for collecting the 
sand, shot, dust, etc.,and from which it is drawn to 
the separating chamber of the sandblast apparatus. 
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The Stonehouse Scrap Bundling 
Machine. 


The machine illustrated—for which the makers 
have obtained patent rights—was designed by the 
Stonehovse Works Company, Spon Lane Mills, 
West Bromwich, to deal with their own scrap, 
mainly consisting of strip shearings, a material 
which naturally lies very loosely and so occupies 
space out of all proportion to its actual weight, 
for which reason, owing to the cost of carting, its 
selling value was relatively very small. Since the 
advent, however, ofthe machine illustrated, by 
which the scrap is made into neat rolls about 
19 in. long by 18 in, dia., weighing approxi- 
mately } cwt., there has been an improved market 
for its disposal. 

The machine, it will be seen, is simple in con- 
struction. The bundling mechanism consists of a 
bobbin shaft, made slightly taper, slotted for a 
portion of its length and carried in suitable bear- 
ings im a cast-iron frame. Above this bobbin shaft 
is placed a pressure roller 194 in. by 12} in., 
weighing 5 cwts., and mounted in slots in the fram- 
ing, being free to move up and down. The 
machine is driven from an extension of the bobbin 
shaft, upon which is mounted a cut-gear wheel ; 
the key is fixed into the boss of the wheel, and the 
key-way extends for the full length of the shaft 
so as to allow the shaft to be moved freely through 
the boss of the wheel. The wheel is driven from 
a pinion which is secured to the shaft carrying 
the fast and loose pulleys, the ratio of reduction 
being 12 to 1. 
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minutes, though this, perhaps, hardly represents 
the possible output, as it would seem that the bob- 
bin might, with advantage, be speeded up. 

The arrangement would appear to possess advan- 
tages for baling stampers waste. 





PLASTIC FIRE-CLAYS.—In a Paper issued under 
the auspices of the United States Bureau of Standards, 
Messrs. A. V. Bleininger and H. G. Schuresht consider 
the properties of five well-known European plastic fire 
clays, largely used for glass pots and graphite crucibles, 
for the purpose of securing data for a comparison with 
similar American clays. Such properties as the con 
tent of shrinkage and pore-water, drying shrinkage, 
fineness of grain, rate of drying, mechanical strength 
in the dry state, rate of vitrification, final soften 
ing temperature, and the chemical composition are 
determined. Tentative specifications are suggested, 
assisting in selecting American clays of similar proper 
ties. These include the following requirements :—An 
extensive range of water content corresponding to a 
difference of about 40 per cent. between the minimum 
and maximum water contents, permitting of moulding 
the clay; an Atterberg factor of not less than 50 nor 
higher than 110; a ratio of shrinkage to pore-water of 
not more than 1:1.2; a total water content for normal 
consistency of between 30 to 45 per cent. in terms of the 
dry weight ; a tensile strength in the plastic state close 
to 4 lbs. per square inch; a disintegration time (in 
water) of not less than 50 minutes; a lifiear drying 
skrinkage of not less than 6.5 and more than 10 per cent. 
in terms of the dry length; a tensile strength of the 
clay, mixed with 50 per cent. of screened calcined clay, 
of not less than 150 lbs. per square inch in the 
dried state ; a modulus of rupture under the same con 





In action a portion 
of the scrap is en- 
gaged with the slot 
in the bobbin. The 
machine is started up 
and the rest of the 
material is drawn in 
by the revolving bob- 
bin, the top roller 
exerting the pressure 
required to make a 
tight roll. When 
sufficient scrap has 
been fed into the 
rolls to make a 
bundle, determined 
by a guide plate at 
the rear of the rolls, 
the bundle is wired 
and the bobbin with- 
drawn. The tension 
of the metal on the 
bobbin is first.  re- 
leased by a backward 
rotation given by 
means of the hand- 
wheel mounted on 
the driving-shaft. The 
bobbin can now be 
withdrawn with the hand-lever which is fixed to the 
bobbin shaft, the lever being made to engage with 
the fulcrum pegs which are carried in the bar above. 

As previously stated, the machine was primarily 
designed to bundle the cuttings of strip, but it 
takes the whole of the scrap made in the works, 
the swarf being bundled up with the longer 
material. The machine takes about 2 h.p. to drive 
it and the bobbin speed in the machine which our 
representative saw in operation was 15 r.p.m. The 
time taken to make and withdraw a bundle is two 





THE STONEHOUSE ScraP BUNDLING 





MACHINE. 


ditions of not less than 350 lbs. per square inch; 
a porosity of not more than 10 per cent. at 1,150 deg 
C., and 5 per cent. at 1,250 deg. C., for crucible clays, 
constant porosity being maintained up to 1,350 deg. C. 
and 1,400 deg. C., respectively, for brass and steel 
melting, and a porosity of not more than 10 per cent. 
at 1,350 deg. C. for glass-pot clays; a softening point 
corresponding to standard cone No. 30 for crucible and, 
if possible, higher for glass refractories ; a total content 
of fluxes (iron oxide, lime, magnesia, potash, and soda) 
of not more than 5 per cent. for crucible and 4 per 
cent. for glass-pot clays. 
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Interesting Types of Gas-Heated 
Furnaces. 





The extensive adoption of gas-heated furnaces, 
alike for meiting and general heat treatment, was 
in the first place a natural outcome of the coun- 
try’s pressing needs. For the most part such 
furnaces can be built very quickly, and as they 
are generally self-contained they can be installed 
in a minimum of time and without interference 





The times worked out at 2 hrs. 50 min. for the 
first melt; 1 hr. 35 min. for the second; 1 hr. 40 
min. for the third; 1 hr. 20 min. for the fourth, 
and 1 hr. 25 min. for the fifth. 








MANUFACTURE OF PURE IRON.—At the Uni- 
versity of Illinois what is claimed to be a new method’ 
of producing pure iron has been discovered by Dr. 
Trygve Yensen, during an investigation of the magnetic 
properties of iron and iron alloys. The method used 
consisted of melting electrolytically refined iron ina 
vacuum, thus reducing the impurities far below any 

point that had been reached 











by previous investigators. 
The magnetic properties of 
this vacuum-fused iron have 
proved to be as remarkable 
as its purity. Its maximum 
permeability—that is, mea- 
sure of ease with which it 
can be magnetised — was 
found to be two or three 
times higher than for the best 
magnetic iron or iron alloy 
previously produced. A 
practical result of this in- 
vestigation is that if it 
should turn out to be com- 
mercially profitable, the 
amount of material needed 
for electrical machinery, such 
as transformers, would be 
reduced by half, and the 
losses that occur continu- 
ously as long as the machine 








Fic. 1.—Conttnvous Furnace ror Heat 


with any existing plant. A further most im- 
portant consideration nowadays is that, so far 
as the user is concerned, the gas-fired furnace 
solves definitely the problem of fuel supply. 
Whilst these have probably been the determin- 
ing factors, the ingenuity and genius fdr adapt- 
ability of furnace engineers have also been largely 
responsible for the growing popularity of the gas- 
heated furnace. Its success is mainly due to the 
fact that the designers’ kept an open mind re- 
garding the details of construction; understand- 
ing the principles of the scientific and economic 
combustion of gas they were prepared to apply that 
knowle¢ge to meet the requirements 6f customers. 

We append illustrations of two _ interesting 
examples of gas-heated furnaces which have recentiy 
been built by Messrs. Fletcher, Russell & Com- 
pany, Limited, Warrington. Fig. 1 shows a 
continuous furnace for heat treatment. The con- 
veyor chain is carried in a well below the furnace 
floor and is thus kept from contact with the hot 
gases. The length of the furnace’ and the speed of 
the conveyor are, of course, determined by the time 
it is desired to keep the material under treatment. 

Fig. 2 shows a reverberatory crucible furnace 
mounted upon tilting gear and taking a 500-lb. 
crucible. It may be noted that this furnace is 
constructed of stock-pattern bricks and that the 
inner lining may be easily and cheaply renewed 
when required. The following test figures were 
obtained by 4 user, under everyday working condi- 
tions, melting gunmetal :— ‘ 

Thirty-five heats; gas consumption, 58,155 cub. 
ft. Amount of metal melted, 19,250 lbs. Average, 
3.02 cub. ft. per Ib. of metal. 

Taking five melts in one day the first melt worked 
out at 4.6 cub. ft. per lb. of metal; the second at 
2.41, the third at 2.09, the fourth at 2.19, and the 
fifth at 2.4 cub. ft. per lb. of metal. . 


is in operation would be 


TREATMENT. greatly minimised. 










NEW NICKEL-REFINING PROCESS.—A new pro- 
cess for the refining of nickel has been discovered in 
Canada by which 100 lbs. of matte can be converted 





. 
eel 


Fig. 2.—500-L8. Tmtinc CrucisLe FurRNACE. 
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into 50 lbs. of metal in forty-eight hours. It is claimed 
that the new process will not only revolutionise the 
nickel industry, but will also prove to be applicable 
to low-grade iron ores such as exist in the Laurentian 
Hills near Ottawa. 
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New Gas-Fired Furnace. 


The Monometer Manufacturing Company, 
Limited, of Aston, Birmingham, has brought out 
a gas-fired crucible melting furnace for dealing 
with brass, copper, nickel alloys, gunmetal, 
Admiralty metal, etc., which is characterised by 
the great rapidity with which the metal can be 
melted. After heating up, it is stated, an 80 lb. 
charge can be reduced in eighteen minutes. The 
furnace is constructed on robust lines, and com- 
prises a rigid cast-iron body lined with an adequate 
thickness of highest grade firebrick, affording an 
ample reserve of heat. 

The burner system is quite novel, and, as will be 
seen from the illustration, comprises two burner 
units fed from two chambers or reservoirs of com- 
paratively large capacity, the connection from 
these feeding chambers being under exact control 


by large and well-made brass taps, enabling the 
exact proportions of air and gas to be regulated 
in order to obtain a flame of maximum tempera- 


ture with a minimum consumption of fuel. The 
two burners enter the furnace tangentially at 180 
deg. apart, and are furnished with cast-iron nozzles 
having flared or conical mouthpieces. The result of 
this burner system is to produce a flame of 
extremely high heat intensity, as is evidenced. by 
the rapid melting. 

The cover of the furnace is supported on the end 
of a counter-weight arm which enables the cover to 
be swung aside with a minimum of effort, the 
trunnion support having ample bearing surface. 
A supplementary cover is fitted above. the main 
cover to allow the crucible to be inspected without 
swinging the main cover aside. The entire furnace 
is patented by Mr. I. H. Hall, managing director 
of the company. 


FUTURE TRADE WITH RUSSIA.—R. Martens & 
Company, 149, Leadenhall Street, London, E.C., have 
forwarded a copy of an economic map of Russia which 
they have prepared. 


- face of the mould. 


Non-Ferrous Notes. 


Moulds for Casting Rolling Brass.—Success in casting 
brass in cast-iron moulds, such as are employed by roll- 
ing mills, depends to a considerable extent on the sur- 
Experience seems to indicate that 
a planed surface is not as good as an unplaned one, 
since the latter affords a better hold for the oil or 
dressing that is applied. An excess of oil, however, 1s 
not desirable, and therefore the surface produced by 
sand-blasting gives good results. 


Galvanisers' Zinc Dross.—The ‘‘zinc-dross,’’ so 
called, which is produced by galvanising plants, must 
not be confused with the zinc oxide that forms on the 
surface of brass-foundry alloys. Galvanisers’ zinc 
dross is not strictly a dross, but an alloy of iron and 
zinc. The zinc attacks the metal being coated, the tools 
and any other iron in contact with it, and forms an 
alloy by absorbing iron gradually, until when a few 
per cent. is taken up the zinc becomes thick and use- 
less at the galvanising temperature, the melting point 
having been raised. 


Chill-Casting of Brass.—It is not uncommon for 
brass such as Cu. 58, Zn 40, Pb 2, when cast in 
chill moulds, to show shrinkage cavities and similar 
defects. If piping occurs, a dry-sand head on the 
chill mould will often remedy the trouble. The 
head can be made as a round core, with a funnel- 
shaped opening in its centre. It is important in 
casting copper alloys in permanent moulds to pro- 
vide a reserve of metal not exposed to the chilling 
influence of the rest of the mould, and which will 
remain liquid until the casting has set. ‘Chilled cast- 
ings shrink more than slowly-cooled sand castings. 


Iridium.—This substance (chemical symbol Ir.) is a 
metallic element belonging to the platinum family, and 
oceurs in alluvial deposits along with platinum. It is 
very hard, white, and brittle, with a specific gravity 
of 22.4, and melts at 2,300 deg. C. (4,170 deg. F.). It 
is very resistant to oxidation and solution, and forms 
two or three series of salts, of which iridic chloride 
(Ir Cl,) is perhaps the most important. Iridium is 
employed for apparatus required to withstand very 
high temperatures, and alloyed with platinum is used 
for standard weights and measures. Combined with 
osmium it is used for pen tips, bearings of compasses, 
and similar parts that are required to be hard. An 
alloy of platinum with 10 per cent. iridium is used for 
thermo couples* of pyrometers (platinum platinum- 
iridium couples). The effect on platinum is to render 
it hard and springy. A black glaze on the surface of 
glass or ell 98 can also be obtained by the use of 
iridium. 


Silicon Castings.—The last few years has witnessed 
some development in the casting of silicon for use in 
the chemical and electrical industries. The work is 
very difficult, however, if the silicon is melted alone, 
as the casting becomes spongy and full of blowholes. 
A process (patented in America by the Carborundum 
Company a few years ago) for casting silicon required 
that the silicon be melted in a crucible and kept covered 
with coke to prevent oxidation. About 0.5 per cent. 
of magnesium was then introduced into the molten 
silicon for the purpose of deoxidising it and combining 
with the gases and preventing the Rionatiies of blow- 
holes. The magnesium; in the form of small pieces, 
was introduced by means of an ordinary graphite 
phosphoriser sold by crucible manufacturers, and it 
was stated that from 0.5 to 3 per cent. of magne- 
sium could be used. The magnesium which combined 
with any oxidised silicon present on the top of the 
metal was said to form magnesium silicate, readil 
fusible and which produced a slag easily skimmed off. 
Dry-sand moulds were recommended, and good sized 
risers to put pressure upon the metal. With small 
risers,~ it was contended, the casting was coarsely 
crystalline. 








THE FOUNDRY TRADE JOURNAL. 


“F.T.J.’’ Bookshelf. 


Arithmetic for Engineers.—By Cnraries B. CLAPHAM. 
London : Chapman & Hall, Limited. (5s. 6d.) 


This volume is one of a series entitled ‘‘ The 
Directly-Useful Series.’”” The author is Lecturer in 
Engineering at Goldsmith’s College, of the University 


of London, and his book is an effort to treat what is. 


usually called ‘‘ practical mathematics ’’ in a manner 
which makes the volume suitable for students of tech- 
nical colleges and for home study. The work is 
thorough, and gives a large number of examples taken 
from problems actually met with in the drawing office 
or workshop. The last chapter is devoted to the slide 
rule, and the author claims that as a result of reading 
this chapter a novice was afterwards able to use the 
rule without difficulty. The chapter should certainly 
appeal to many who have never learnt, or perhaps for- 
gotten, how to use such a useful aid to engineering 
calculations. 


The Coming Crash of Peace.—By T. C. Etper. 
London : Simpkin, Marshall, Hamilton, Kent & Com- 
pany, Limited, 4, Stationers’ Hall Court, E.C. 
(2s. net.) 

Propaganda by pamphlet has come much to the front 
of late, but not all publications of the kind embody 
as much practical common sense as the brief articles 
included in this volume. The author writes in an 
interesting manner, and puts forward good pleas for 
various reforms in the conduct of our business and 
national affairs. The main burden is ‘‘ Britain’s 
mechanical] renaissance,’’ and the claim that after the 
war our national and Imperial destiny will be per- 
manently associated with the commercial and technical 
progress of our machinery trades. The articles are well 
worth reading. 

The Coming Trade War.—By Tuomas Farrow and 
W. W. Crotcu. London: Chapman & Hall, Limited. 
(2s. 6d. net.) 


This is a small volume of 160 pages, which covers a 
good deal of ground not entirely novel. Suggestions 
for preparing for a large trade with Russia after the 
war, or the establishment of a trading bank along the 
lines of Sir Edward Holden’s proposal, are not par- 
ticularly new. The only excuse for a book which deals 
with them is that fresh light must be thrown upon the 
subject. We cannot, however, say we think Messrs. 
Farrow and Crotch have succeeded in doing this. They 
quote at considerable length from Consular reports, 
in which most business men are very tired of reading 
remarks regarding catalogues, travellers, etc., repeated 
year after year and representing practically the only 
recommendations many of our Consuls have been able 
to make for many years past. We do not think that 
the book contains evidence of any deep or original 
thinking, and while it is a readable volume it lacks 
usefulness. 


Industrial Law.—By Frank Trittyarp. London: 
A. & C. Black, Limited, 4, 5 and 6, Soho Square, W. 
(10s. net.) 


The author of this excellent volume is Professor 
of Commercial Law at the University of Birmingham, 
and in addition to his reputation as a scholar he 
has had some practical acquaintance with labour 
matters in connection with munitions tribunals and 
trade boards. ~ We know of no book which has been 
written on the subject that contains more useful infor- 
mation that the one under consideration. The author 
reviews the legislation of the Factory Acts, Mines and 
Shop Acts, as well as the later developments of 
National Health Insurance and Employment Insuragce, 
Several chapters are devoted to the mining industry, 
and amongst them one chapter dealing with minimum 
wage Seatdladion. The book will, we believe, take rank 
as a classic om the subject with which it deals. It 
will certainly well repay perusal by all employers. 
Not the least of its valuable features is a series 
of appendices which give reprints of certain of 
the more important Acts that govern industrial 
law. In view of the very large amount of industrial 


legislation which has been passed in the last 
few years it has been very difficult for the average 
man to keep closely in touch with the actual position, 
and this book will be found of the greatest use for 
reference purposes. 


ee 








Revised Maximum Prices of Pig- 


Iron. 
© 

With reference to the Order made by the Minister 
of Munitions on July 7, 1916, bringing metallurgical 
coke, pig-iron and certain classes of steel under the 
provisions of Defence of the Realm Regulation 30a, 
the Minister of Munitions, in a further circular 
dated August 15, 1916, gives notice that the 
general permit under the above Order dated 
July 7, 1916, is modified by the insertion in the 
Schedule thereto of the following revised maximum 
prices for the articles specified, in substitution for 
the maximum prices contained in the Schedule as 
published. 


Revised Maximum Prices for Pig-Iron 
Lincolnshire Pig-iron. 


Price per ton net f.o.t. makers’ works. 


Present Price as 
price. amended, 
Ss « <€ £ s.d. 

7 412 6 


Basic or foundry eh cot oe 
The advance in price to take effect as from 
July 1 until December 31, 1916. 


South Staffordshire, Shropshire and Worcestershire 
Pig-iron. 


Price per ton net f.o.t. makers’ works. 


Present Price as 
price. amended. 


“ Part Mine ”’ forge 
“ Part Mine ” foundry 
Common Staffordshire 
** All Mine ” forge 
“* All Mine ” foundry 
“ Warm Air”’ forge os . 
“ Warm Air” foundry a i 
Special quality Lord Dudley’s cylinder 
Described in previous Schedule as 
“ Special quality Lord Dudley’s 
silicon’’) 
Cold-blast iron .. 817 6 9 


The advance in price to take place as 
July 19 until September 30, 1916. 


AAI ee 
eoooooao 


Northamptonshire Pig-iron. 
Present prices per ton net f.o.t. makers’ works. 


£ 4. 
Forge. . _ 6 pa in 4 


Foundry numbers .. ae +s os 4650 
Prices as amended per ton net f.o.t. makers’ works. 


No 4 forge .. 

No. 4 foundry 

No. 3 foundry 

No. 2 foundry 

No. 1 foundry ¥ a6 e. ae 
Basic > a 


The advance in price to take effect 
July 19 until September 30, 1916. 


North Staffordshire Pig-iron. 
Present prices per ton net f.o.t. makers’ works. 
£ s.d. 
410 0 
412 6 
415 0 


Prices as amended per ton net f.o.t. makers’ works. 


acocoa™ 


as from 


Forge. . 
Foundry 
Basic 


No. 4 forge .. os - he oo 0 
Foundry numbers .. ny eS ‘a 6 
Basic wi ee oe ‘ia 6 
The advance in price to take effect as from 
July 19 until September 30, 1916. 
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Future Relationship of Science 
and Industry. 


An influentially-signed memorandum has been issued 
by the British Science Guild, 199, Piccadilly, W., ‘* on 
the relations which should exist in future between the 
State and science.”’ It suggests that a national statu- 
tory Board of Science and Industry, the permanent 
staff of which should consist mainly of persons of wide 
scientific knowledge and business experience, should 
be established, to 

Promote the co-ordination of industrial effort ; 

Secure co-operation between manufacturers and all 
available laboratories of research ; 

Undertake inquiries as to products and materials, 
and generally to serve as a national bureau of scientific 
and industrial intelligence ; 

Organise scientific effort on the manufacturing side, 
and in commercial relations with other countries; 


Arrange measures for the mobilisation of the scien- 


tific, industrial, and educational activities of the nation, 
so as to ensure ready response to national needs and 
emergencies. 

The memorandum is signed by, among others, Sir 
William Mather (president of the guild), Sir Norman 
Lockyer (Chairman of Committees), Lord Avebury, 
Lord Sydenham, Sir Charles Wakefield (Lord Mayor), 
Sir J. t Agg-Gardner, M.P., Sir William Crookes, Sir 
Hugh Bell, Sir Henry Norman, M.P., Sir Norval W. 
Helme, M.P., Captain Bathurst, M.P., Sir Lauder 
Brunton, Sir E. Ray Lankester. Sir Robert Hadfield, 
Sir A. K. Rollit, and Mr. F. Faithfull-Begg. 


Applications for Patents. 


The names of communicators are printed in Italic type. 
A new number will be given when the Complete Specification 
is accepted. 


Aerolite Piston Company and Ward, A. H. M. J. Aluminium 
and aluminium-alloy castings. 10,571. July 26. 

ray, C. H., and Le Bas, E. Chill-moulds and manufacture 
of chill-bar castings. 10,564. July 26. ; 

Hartison, R. Melting and casting highly-oxidisable metals. 
10,392. July 24. : 

Johneon, C. Protecting crystalline substances and metals in 
an amorphous form. 10,733. July 29. 

Kuehnrich, P. R. Steel. 10,433. July 25. 

A. Foundry sands. 10,700. July 28. 

Mayrow, J. J. Melting and casting highly-oxidisable metals. 
10,392. ‘es | 24. 

Percival, B. Annealing, etc., furnace. 10,443. July 25. 

Taylor, F. W., Tonks & Sons, & Tonks, A. G., C. W., E., & 
G. A. Apparatus for use with moulding-machines for 
lifting moulds from tterns. 10,581. July 27. 

Abrahams, . and Brown, R. J Case-hardening of 
metals. 10,915. August 2. 

Alfelder Maschinen-und-Modell-Fabrik Kiinkel, Wagner, & 
Company. Pressure moulding-machines for manual 
rt) — for large moulds. 10,836. August 1. (Germany, 

r 9, °15. 

Cadlip, J. B., J. S., Parr A., and Wallis, S. Production of 
cast iron. 10,926. August 2. 

Hart, N. Controlling temperature of metale. 10,775. July 

nu 


Healey, B. D., and Naylor, F. Apparatus for casting steel 
shells. 10,820. August 1. 
steel. 10,837. 


Silvers, Cementation of 
August 1. 
, J. G. Carbonising or reducing-furnaces. 11,203. 
Angust 8. (Germary, August 13, 1915.) 
A. Metal heating furnaces. 11,271. 
Campeil, D. F. Tilting or rolling furnaces. 


iron and 


Bolton, J. August 9. 


11,250. August 


Hall, I. Crucible melting furnaces. 11,279. August 10. 
1, I. Furnaces, etc. 11,280. August 10. 
i . Production of malleable-iron castings and 
_ annealing evens for same. 11,336. August 11. 
Miris n Treatment of steel. 


Manufaeture of Siemens open-hearth acid 
- 11,289. August 10. 
Pugh, J. V., and Rudge-Whitworth, Limited. 


al Appliances 
for ascertaining hardness of metals, etc. 


11,396. August 


Boc. Electro-Metallurgique Francaise. Tilting or rolling fur- 
naces. 11,250. August 9. 
bell, D. F. Electric furnaces. 11,623. August 16. 


Ca: 
Cly Furnace Company, and Dixon, W. Open-hearth 
regenerative furnaces. 11,644. Auguet 17. 
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Registration of Business Names 
Bill 


The text of the Registration of Business Names Bill, 
which has been sent down from the House of Lords, has 
just been issued. Only firms and persons carrying on 

usiness need to be registered who are trading ‘‘under 
a business name which does not consist of the true 
surnames of all partners who are individuals and the 
corporate names of all partners who are corporations 
without any addition other than true Christian names 
of the individuals or initials of such Christian names.”’ 
If the name indcates that the business be carried on 
in succession to a former owner, or if it be carried 
on by a legal representative, such as a trustee under 
a will or a receiver and manager, registration is not 
necesary per se. Other agents or trustees, however, 
are under the obligation to register the names of the 
persons or corporations for whom they act. 

The necessary particulars include the name, nature, 
and address of the business. If the registration be 
effected by a firm, then the full name, nationality, 
residence, etc., of each. of the partners are required, 
together with the name and office of any corporation 
which is a partner. A similar provision applies where 
the registration is made by an individual. If the 
business be commenced after the date of the Act, 
then the date of starting must be given. 

The time fixed for registration is, in the case of 
businesses commenced before the passing of the Act, 
three months after that date, and for businesses sub- 
sequently commenced a fortnight after such commence- 
ment. Any changes must be registered within seven 
days after such change takes place. 





CANADIAN FERRO-SILICON.—The Canadian pro- 
duction of ferro-silicon from electric furnaces last 
year totalled 9.603 tons, valued at about £150,000, 
compared with 6,717 tons in 1914. About two-thirds of 
the output in 1915 was 50 per cent. ferro-silicon and the 
remainder 75 and 85 per cent. The increase in the 
production is partly dne to the larger contribution 
of Electro Metals, Limited, of Ontario. - 

ALLOYS FOR VALVES.—An alloy for the valves 
of internal combustion engines invented by W. E. 
Oakley (U. S. patent 1,175,172, March 14, 1916) has 
the following average composition :— 

Copper i 30.00 per cent. 
Nickel 67.00 per cent. 
Iron A se 3.00 per cent. 

This alloy. it is elaimed, has approximately the 
same co-efficient of expansion as the cast iron of the 
engine cylinders and is but slightly affected by the 
highly heated gases. ; 

THE BOARD OF SCIENTIFIC SOCIETIES.—On 
the initiative of the Royal Sccietvy a Board of Scien- 
tific Societies has now been established for promoting 
the co-operation of those interested in pure or applied 
science; supplying a means by which the scientific 
opinion of the country may, on matters relating to 
science, industry and education, find effective expres- 
sion; taking such action as may be necessary to pro- 
mote the application of science to our industries and 
to the service of the nation; and discussing scientific 
questions in which international co-operation seems 
advisable. The Board at present consists of repres+n- 
tatives of 27 scientific, including technical, societies 
The regulations give power to add to this number ard 
to appoint as members of sub-committees individus's 
who are not necessarily connected with any of th 
constituent societies. An Executive Committee has 
been appointed consisting of the following members :— 
Sir Josevh Thomson, O.M., P.R.S. (chairman), Dr 
Dugald Clerk, F.R.S.. Sir Robert Hadfield, F.R.S., 
Mr. A. D. Hail, F.R.S.. Prof. Herbert Jackson (hon 
secretary), Sir Alfred Keogh, K.C.B., Sir Ray Lan- 
kester, K.C.B., F.R.S., Prof. A. Schuster. Sec. R.S.. 
Sir John Snell, Prof. E. H. Starling. F.R.S.. Lord 
Sydenham, G.C.S.I., F.R.S., Mr. R. Threlfali, F.R.S 
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Trade Talk. 


Guest, Kren & NeETTLEFOLDs, LIMITED, have com- 
pleted the re-lining of their blast furnace at Cwmbran. 

Tue Swedish Government has prohibited the export 
of kitchen and other household vessels of copper and 
alloys thereof, nickel, and copper ashes. 

WE are informed by the Minister of Munitions that 
there is no foundation whatever for the statement that 
all war service badges have been recalled. 

THe  STAHLWERKS-VERBANDS BRITISH AGENCY, 
LimiTeD, is being wound up voluntarily, with Mr. 
H. E. Sier, 99, Cheapside, London, E.C., as liquidator. 

Messrs. BERNARD HoLianp & Company, of 17, Vic- 
toria Street, S.W., have been appointed London agents 
for Thos. Chatwin, Limited, Victoria Works, Birming- 
ham. 

THe Mitter Anti-Fricrioxn Metat Company, 
LimITED, is being wound up voluntarily. Mr. A. Hen- 
nings, 3, Gore Street, Manchester, has been appointed 
liquidator. 

Messrs. G. F. West & Company, Caxton House, 
Westminster, 8.W., have been appointed British agents 
of the Western Wheeled Scraper Company, Aurora, 
Ill., U.S.A. 

Tue firm of Sir James Scott & Company, engineers, 
Tayport, of which Mr. D. G. Scott. Mr. R. B. Scott, 
and Mr. J. Forbes Martyn were the sole partners, has 
been dissolved. 

THE BacHELET SHIPBUILDING, ENGINEERING & OrpD- 
NANCE Company, LrwITED, is being wound up volun- 
tarily, with Sir William Barclay Peat, 11, Ironmonger 
Lane, London, E.C., as liquidator. 

Epwarp Finch & Company, LimirTep, are being 
wound up voluntarily, with Mr. W. A. Henderson, 
3, Fenchurch Street, London, E.C., as liquidator, in 
connection with the amalgamation scheme. 

Messrs. J. W. Crostuwaite, G. D. CrostHwaiTE, 
J. Crank and J. W. Bran try, small] tool makers, 105. 
York Street, Leeds, trading as the Leeds Tool and 
Manufacturing Company, have dissolved partnership. 

THE partnership heretofore subsisting between Messrs. 
J. Read, G. H. Oxley, and A. Hirst, engineers and 
brass turners, Bellefield Works, Watery Lane, Sheffield, 
under the style of Read & Oxley, has been dissolved, 
60 far as regards Mr. J. Read. 

THE partnership heretofore subsisting between 
Messrs. F. J. Hammett and E. T. Snow, carrying on 
business as ‘ronfounde-s and manufacturers, at 20. 
Rosebery Place, Dalston, under the style of Hammett 
& Company, has been dissolved. 

THE co-partnership of Burns, Morrison, & Company, 
iron and steel merchants, 113, St. Vincent Street, Glas- 
gow, of which Mr. A. Burns and Mr. R. G. Morrison 
were the sole partners, has been dissolved. Mr. Burns 
will continue the business under the same name. 

Ir was announced at a meeting of the Coatbridge 
Town Council that a site had been practically fixed for 
a new steelworks near to the Waverley Works, Coat- 
bridge. The works will be controlled by the Scottish 
Iron and Steel Company, Limited. 

At a recent meeting it was decided to voluntarily 
wind up the Institute of Industry (of Great Britain 
and Ireland), Limited, for which purpose Mr. L. W. 
Hawkins, of Messrs. G. A. Touche & Company, Basil- 
oo House, London, E.C., has been appointed liqui- 

ator. 

Tue work of preparing the Harrington Ironworks for 
restarting is being pushed on with all possible speed. 
A large number of men are now employed in the neces- 
sary work, and it is expected that early in the new 
year these works will be in full working order once 
more. 

A 50-Ton open-hearth basic steel furnace has been 
erected at the Bynea Steelworks, Swansea, by G. P. 
Wincott, Limited, of Sheffield, who gas also just com- 
pleted an open-hearth acid steel furnace of 50 tons 
capacity at the wofks of the Monmouthshire Steel & 
Iron Company, Limited. 

Tue discharge from bankruptcy of Mr. J. Morris, 
metal manufacturer, trading with Mr. W. Morris, 
under the style of William Morris, Rifle Hill Metal 
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Works, Aston New Towa, Birmingham, has been 
granted subject to bankrupt consenting to judgment 
being entered ayainst him. 

Tue MrvyisTerR oF Munitions announces that he has 
made further orders under the Munitions of War Acts, 
1915 and 1916, under which 124 additional establish- 
ments have been declared controlled establishments. 
The total number of controlled establishments under 
the Munitions of War Acts, 1915 and [°916, is now 
4,052. 

A PETITION having been presented to the Sheriff of 
Lanarkshire at the instance of Alexander M’Kay & 
Sons. iron, metal and machinery merchants, 191, Garn- 
gad Road, Glasgow, for seqhestration of the estates of 
J. White & Company, Canal Foundry, Lambhill, Glas- 
gow, and J. White, the only partner, his Lordship has 
gvanted the petition. 

Tue Research CoMMITTEE recently appointed by the 
North-East Coast Institution of Engineers and Ship- 
builders has made a start with its work by acceding to 
the request of a well-known firm in the North to inves- 
tigate and carry out exhaustive tests of apparatus 
having for its object the more economical production 
of power by marine steam engines. 

A FURTHER expansion of production is contemplated 
by the Workington Iron & Steel Company at their 
Solway Ironworks at Maryport. There are already two 
furnaces in full blast, and it is stated that a third 
will be lighted as soon as it can be made ready. The 
preliminary work has already commenced, but it will 
be some time before the furnace can be worked. 

JoHN SHEARMAN & Company, LimiTED, ship repairers 
and engineers, Cardiff, Barry, Newport, and Avon- 
mouth, have recently, in addition to other facilities, se~ 
cured the extensive yard and shops of the Taff Ship- 
building and Engineering Company at Cardiff. We 
understand that these premises, which cover a large area 
adjacent to. the Commercial Dry Dock, will be refitted. 

THe Winstone ENGINEERING Company, 393a, City 
Road, London, E.C., have been appointed sole selling 
agents and stockholders for ‘“ Scols’’ specialities for 
London, the Southern Counties and the Continent. 
These are manufactured by Maior, Robinson & Com- 
pany, Limited, of Manchester, and comprise iron and 
steel cements. graphite pipe joint compound and pipe 
and tube bending machines. 

Tre work of cutting the foundation for the new 
blast-furnaces and by-products works at Port Talbot 
was commenced last month. The new works, 
which are being established by Baldwins, Limited, will 
be erected on the site of the old Margam Copper Works 
on the Margam side of the Port Talbot Docks, and the 
work of construction will be pushed forward as rapidly 
as possible. 

Replying in the House of Commons to Mr. 
Monvacve Bartow. Mr. Harcourt said the use of the 
metric system of weights and measures had been lawfub 
since the passing of the Weights and Measures (Metric 
System) Act, 1897. Its compulsory use was not under 
contemplation by the Board of Trade, and he doubted 
the desirability of appointing a committee with special 
reference to the question. The introduction of a 
system of decimal coinage was primarily a matter for 
the Treasury. 

Notice is given that. at the expiration of three 
months, the names of the undermentioned companies 
will, unless cause’ is shown to the contrary, be struck 
off the Register of Joint Stock Companies, and the 
companies will be dissoived :—Baltimore Engineering 
Company, Limited; Chesney Engineering Company, 
Limited; Robinson’s Haste Engineering Company, 
Limited; Warner International and Oversees Engineer- 
ing Company, Limited; and Woodhouse Steel Casing 
Company, - Limited. , 

Tue ConTROLLER OF THE ForEIGN TRADE DEPART- 
MENT issues a consodidating statutory list, containing 
over 1.500 names of firms of enemy origin or associa- 
tion, in foreign countries, with whom persons in the 
United Kingdom are forbidden to trade. The list in- 
cludes persons in European countries, Morocco, an@ 
Spanish colonies in Africa, Japan, Netherland East 
Indies, Persia and the Philippine Islands, Central 
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and South America, and eighty-five names in the 
United States of America. 

Ar the House of Commons on August 9 the London 
Unionist members received a deputation representing 
London munition firms, who complained that at the 
urgent request of the Government in 1915, and at 
great personal inconvenience and risk, they agreed to 
alter their works and make shells. Now that the 
Government had built their own factories they did 
not want to use the small London factories any further, 
and prices were reduced, raw material was not 
delivered, and patterns were altered. The members 
promised to communicate with the Minister of Muni- 
tions. 

Ar Glasgow Dean of Guild Court, on August 3, war- 
rants were granted to A. and J. Main & Company, 
Limited, Clydesdale Iron Works, Possilpark, to extend 
their works at the corner of Hawthorn Street and 
Ashfield Street ; to the Howden Boiler and Armaments 
Company, Limited, 133, Helen Street, Govan, to add 
to their works there; to the Fairfield Shipbuilding 
& Engineering Company, Limited, Govan, to erect 
an extension of their fitting shop at Fairfield Street ; 
and to Barr & Stroud, Limited, Caxton Street, 
Anniesland, to add to premises there, and also erect 
a heating chamber. 

Srr E. Cornwatt asked the Prime Minister, on 
August 17, whether it was his intention to appoint a 
Minister of Commerce; and whether the Government 
were taking any steps to reorganise and redistribute the 
duties and work of the Board of Trade, so as to place 
the country in a better position to deal at once with the 
new economic conditions created by the War? 
Mr. AsquirH replied that active steps were being 
taken with a view to placing the Board of Trade in a 
position to deal effectively with post-war economic 
and commercial problems. He doubted whether the 
object would be furthered by the multiplication of 
Ministries. 

Tue British WestincHouse Exvecrric & Manvrac- 
TURING Company, LimirTepD, have just issued the balance 
sheet of their Employés’ War Relief Fund, for the 
period ending June 30, 1916. The number of em- 
ployés who have joined the King’s Forces is over 
2,100. The men’s contributions up to the end of June 
total £18 942 2s. 4d., and the company have added 
£8,790 18s 3d. tothe total. Payments to dependents up 
to the end of the half-year aggregate £18,647 18s. 3d.. 
the Christmas gifts cost £885 6s. 7d., donations to 
other funds £780, and the amount transferred to the 
disablement and dependents’ fund totalled £6.089 15s. 
After payment of other sundry amounts there is a 
balance of £4,390. 

Mason Wepcwoop asked the Secretary to the 
Admiralty whether the Admiralty gave to contractors 
the name of a firm called Trubridge, of Milburn House, 
Newcastle-on-Tyne, as suitable makers of manganese- 
bronze and gunmetal irgots; whether he was aware 
that till recently the name Trubridge was Keiffenheim ; 
whether he was aware that this firm advertised that 


their ingots were made economically from scrap cast- 
ings; ond whether the Admiralty knew of and agreed 
to the use of ingots so made, provided the castings 
passed the usual tersile and chemical tests, gimme 


or only in the case of this firm. Dr. Macnamara, 
in reply, said: The answer to the first part of the 
question is in the negative, except that a firm of engi- 
neers was granted, some considerable time ago, permis- 
sion to use the castings of the company. The answer 
to the second part is in the affirmative, and to the third 
in the regatixve. As regards the fourth part of the 
question, the Admiralty does not in all cases specify 
the use of new metals. 

Tue STANDARD SHIPBUILDING Company, of Chepstow, 
has now acquired the concern of Edward Finch, 
Limited, of the Bridge Engineering Works, Chepstow. 
At these works a large number of ships of various 
sizes have been built in the past 30 or 40 years. It 
was a proposed. extension of the Bridge Engineering 
Works which first led to the formation of the Standard 
Shipbuilding Company. According to a circular sent 
to the shareholders in. the concern, the Standard Com- 


pany made a definite offer to acquire the company on 
the following terms :—£9 for each £5 ordinary share, 
and £18 for each £10 preference share, free of all ex- 
penses. An alternative proposal was put forward that, 
whilst the existing company of Edward Finch, Limited, 
shall be absorbed by the Standard Company, a new 
company shall be formed to be known as Edward 
Finch and Company (1916), Limited, to continue the 
business heretofore carried on by the old company. 
We understand that terms have now been arranged on 
the lines of the latter proposal. 


A tarceE block of shares in the Barrow Hemat:.e 
Steel Company, Limited, previously held by his Grace 
the Duke of Devonshire, having been acquired by the 
Millom and Askam Hematite Iron Company, Limited, 
the new shareholders addressed a request to the 
directors of the Barrow Company for representation on 
the board. The directors of the Barrow Company, 
believing that the new shareholders, together with 
others who support them, constitute a majority in 
favour of the change, entered into a conditional 
agreement to give effect to the appointment of certain 
nominees of the Millom Company as directors. The 
terms of the agreement provided for the retirement of 
four of the present directors of the Barrow Company 
from the board, and the appointment in their places of 
four new directors, nominated by the Millom Com- 
pany, and for the repayment by the Millom Company 
to the Barrow Company (for distribution amongst the 
retiring directors) of a sum which has been provision- 
ally fixed by Sir William B. Peat (the auditor of 
both companies) as a fair and reasonable compensa 
tion for their loss of office, and the shareholders 
were asked to authorise and direct that the agreement 
be carried into effect. At an extraordinary general 
meeting of the shareholders of the Barrow Companies, 
held in London last month, the conditional agree 
ment was approved and sanctioned. 


Upwarps of 300 representatives of the Scottish engi- 
neering industry met in Glasgow on August 4, on th 
invitation of the Lord Provost, Sir Thomas Dunlop, 
Bart., to consider the question of mobilising the indus- 
try for the vigorous prosecution of trale after the war. 
Mr. W. Rowan Thomson proposed the following reso- 
lution :—‘‘ That, in view of the unprecedented situa- 
tion created by the war and the uncertainty of the 
future, this meeting is of opinion that all iron, steel, 
engineering, shipbuilding and allied industries in this 
country should endeavour to come together in some 
strong central organisation capable of dealing in a 
comprehensive and Imperial manner with all im- 
portant questions affecting these and allied industries 
which will certainly arise in the near future.’’ Sir 
John Cowan seconded the resolution, which was car- 
ried, and the Lord Provost moved :—‘t That a pre- 
liminary committee be appointed to report at an early 
date to this meeting of the industries represented as 
to the nature, scope and object of an organisation 
which can deal with the conditions governing the in- 
dustries in question and with the Government, regard- 
ing any measure, cld or new, which may affect these 
industries after the war.’’ The Lord Provost then 
submitted as the nucleus of the committee, with power 
to add to their number, the names of the following 
gentlemen :—Mr. Archibald Colville (Messrs. David 
Colville & Sons). Mr. W. Rowan Thomson (Messrs. 
David Rowan & Company), Mr. Noel E. Peck (Messrs. 
Barclay, Curle & Company), Sir John Cowan, Edin- 
burgh; Mr. Hugh Reid (North British Locomotive 
Company); Mr. A. W. Anderson (Messrs. Urquhart, 
Lindsay & Company, Dundee); Mr. Alexander Gracie 
‘Fairfield Shipbuilding & Engineering Company); 
Mr. M’Kinnon, Aberdeen; Mr. J. R. Richmond 
(Messrs. G. & J. Weir); Mr. Alexander Lamberton, 
Coatbridge; Mr. J. H. Matheson (Messrs. H. Mathe- 
son & Sons); Mr. T. F. Cuthbert (Messrs: Stewarts & 
Lloyds); Mr J. %. M’Cosh (Messrs. Wm. Baird & 
Company); Mr. Andrew §8. Biggart (Sir Wm. Arrol 
& Companv); Professor Barr (Messrs. Barr & Stroud) ; 
and Mr. Thomas Young, Glasgow. The resolution and 
the names of the committee as submitted were 
approved. 
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Deaths. 


Tue death is reported of Mr. Frank H. Kirk, of 
Beech Hill Road. Sheftield, a director of Samuel Osborn 
& Company Limited. 

Mr. ArcuipaLp M’Lay, a director and the represen- 
tative in Scotland of Flocton, Tompkin & Company, 
Limited, steel manufacturers, Sheffield, died suddenly 
at Kirn on August 7. 

Tue death took place on August 7 of Mr. J. Lees, 
182, Hamstead Road, Handsworth, at the age of 72 
years. Mr. Lees was the founder of the business of 
Lees & Sanders, Warstone Smelting Works. 

Mr. Harry Macartuy has died at his residence, 
12, Harrismith Road, Cardiff, after a long illness, at 
the age of 52 years. He was the resident director of 
the Cardiff branch of the Fownes Forge and Engineer- 
ng Company, Limited. 

Captain W. AssHETON ScuMMeERsS, of the Hussars 
(attached to the Royal Flying Corps) (killed), was the 
elder son of Mr. F. B. Summers, a director of John 
Summers & Sons, Limited, Stalybridge. The deceased 
was recently awarded the Military Cross. 

Tue death took place on August 8 of Mr. J. W. 
Davies, senior partner in the Redheugh Iron and Stee] 
Company and the Redheugh Firebrick Company, and 
a director of the Dunston Garesfield Collieries, Limited. 
The deceased gentleman was 50 years of age 

Mr. J. B. Prxnock, secretary of S. M. Wilmot & 
Company, Limited, engineers, Bristol, died recently. 
The deceased had been associated with the Bristol firm 
for over thirty years, previous to which he was with 
Wm. Barrows & Sons and Morewood & Company. 

Captain Harry Livesey, who hes been ki'led in 
action, was the son of Mr. Robert Livesey, of West 
Leigh, Blackburn. He was one of the directors of 
Henry Livesey, Limited, Greenbank Ironworks, Black- 
burn, and as representative of his firm had travelled 
practically all over the world. 

INFORMATION has reached Wishaw that Captain 
G. G. Traherne, lately managing director of the Glas- 
gow Iron and Stee] Company, Limited, has been killed. 
He took part in the South African War, and about 
ten years ago he became associated with the Glasgow 
Iron and Steel Works. He interested himself in the 
social and physical well-being of the workmen. 

Second LrevuTenant Vicers, R.E., who has been 
killed in action, was a son of Mr. L. R. Vigers, senior 
partner of the firm of Vigers & Company, of 4, 
Frederick’s Place, Old Jewry, E.C. He was articled 
to Mr. B. Mott, of Messrs. Mott & Hay, engineers. 
Westminster, S.W., and at the outbreak of war was 
one of the assistant engineers on the new Southwark 
bridge works. 

CaptaIn Carton CoLttncwoop, of the South Lanca- 
shire Regiment (killed on August 8), was the eldest 
son of Mr. William Collingwood. of The Grove. Ded- 
ham, Essex, and of Mere House, Newton-le-Willows. 
Captain Collingwood was educated at Charterhouse, 
and served his apprenticeship to engineering at the 
works of Sir W. G. Armstrong, Whitworth & Com- 
pany, Limited, Manchester, later going to the Vulcen 
Foundry Company, Newton-le-Willows, where in 1913 
he was appointed assistant manager. 

Mr. W. H. Crow has died at his residence at 
Darlington, in his 76th year, after a few months’ ill- 
ness. .He was for many years works manager in the 
establishment of Robert Stephenson & Company, 
Limited, locomotive and marine engineers. Born in 
1841, he achieved distinction in the higher grades of 
mathematics. Finishing his scholastic training, etc., 
he entered the service of Messrs. Robert Stephenson 
& Company, under his father, Mr. Geo. Crow. Later 
in life, he collaborated with his father in the intro- 
duction of several patents for coal-cutting machines, 
the Crow drilling machine table, the curvilinear slot- 
ting machine, besides patenting several other devices. 

Tne death of Sir Arthur Markham at the compara- 
tively early age of fifty removes a prominent figure not 
only from the industrial but also from the political 
world, for he was almost equally conspicuous as a great 
coalowner. At Chesterfield he took up colliery engin- 


eering at the Broad Oaks Works of Messrs. C. Mark- 
ham & Company, Limited, and for three or four years 
he entered thoroughly into mechanical engineering in 
its special bearing upon coal mining. He later took a 
seat on the board of the Tredegar Iron & Coal Com- 
pany, Monmouthshire, and, extending his interests to 
South Wales, subsequently became a director of the 
Oakdale Colliery Company, and chairman of the Mark- 
ham Colliery Company, both of the latter owning 
properties in the Sirhowy Valley. Sir Arthur’s indus- 
trial and political activities were very considerable, and 
he became member for the Mansfield division of Not- 
tingham in 1900, and was made a baronet eleven years 
later. 

Mr. Epwin Caruiste, for three years general 
manager of Messrs. Cammell, Laird & Company's pro- 
perties in West Cumberland before they were acquired 
by the Workington Iron and Steel Company, died in 
London last month at the age of sixty. Mr. Carlisle 
went to Workington as cupola foreman when the then 
Chas. Cammell & Company brought their Dronfield 
works to the town, and still held that position wher 
he left to become mill manager at the Ebbw Vale Iron 
and Steel Works. Later, he conducted an hotel in 
London, but soon drifted back into the iron and steel 
trade, and it was while he was mill manager at Dow- 
lais that he was appointed, 12 years ago, successor to 
Mr. James Duffield as general manager of Cammell, 
Laird & Company’s interests in West Cumberland. He 
remained in that capacity for three years, and was 
followed by Mr. Stanley Martin, who retained his post 
until the formation of the Workington Combine. Mr. 
Carlisle was primarily responsible for the acquirement 
of the Lowther Ironworks at Workington by Messrs. 
Cammell. 








Personal. 


Tue late Mr. G. W. Corbett, of Bolshurst, Welling- 
ton, Salop, senior partner of Messrs. Corbett & Sons, 
engineers, left £31,350 gross. 

THe Late Mr. H. MacDonatp 
recently appointed Munition 
Scotland, left £14,370 gross. 

Mr. Leonarp LLEWELYN, who hitherto has been 
Director of Raw Materials, has been appointed Deputy- 
Director-General of Munitions, as well as of material. 

Tue late Sir Hay Frederick Donaldson, Chief 
Superintendent of Ordnance Factories, and of the 
Ministry of Munitions, has left unsettled estate of the 
value of £7,517. 

PERSONAL estate of the value of £88,581 has been 
left by the late Mr. J.. Couper, a director of the 
British Hydraulic Foundry Company, Limited, and the 
Steel Company of Scotland, Limited. 

Mr. G. Mure Ritcute has been elected chairman of 
the Barrow Hematite Steel Company, Limited, Lord 
Knaresborough having resigned on the purchase of the 
Duke of Devonshire’s interests in the Barrow works by 
the Millom and Askam Hematite Iron Company, 
Limited. 

Tue late Professor Silvanus Phillips Thompson, of 
Morland, Chislett Road, West Hampstead, Principal 
of the Finsbury Technical College, Professor of Applied 
Physics at London University, and past-President of 
the Physical Society and the Institution of Electrical 
Engineers, left estate valued at £8,444 gross. 

Mr. W. H. Etxis, managing director of John Brown 
& Company, Limited, Sheffield and Clydebank, was on 
August 15 elected Master of the Cutlers’ Company of 
Hallamshire for the third year in succession. Colonel 
Sir Albert Bingham and Colonel H. K. Stephenson 
were respectively re-elected senior and junior warden. 

Mr. GrorGe LinkiaTer has been elected a director 
of Walter Scott, Limited, to fill the vacancy caused by 
the death of Mr. M. T. Scott, vice-chairman. The 
directors, however, have decided to retain Mr. Link- 
later’s services as secretary. Mr. J. T. Middleton has 
pove elected vice-chairman, in place of the late Mr. 

cott. 
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High Pressure Fans 


Are made in a large number 
of siZes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 





10 ar. Fan and Motor. 
Some Points worth noting. 


Owing to few wearing parts, the Fans are not liable to break down. The mechanical 
efficiency is high and remains so. The pressure is steady and the volume even and 
free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 


BELFAST. 











GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams: “LOWOOD, DEEPCAR.” 














THE ‘‘ PORTWAY ’”’ 


anim | PORTABLE CORE OVENS 


ait Thy For Gas or Fuel. 








se TESTIMONIAL. 
tT From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 
Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it dries the 


cores quickly without burning them. It is very handy and economical to use and is altogether superior to 
other ovens of this type we have in use. 
Will you please quote us your best price for four more like it, 
Yours faithtully, 
For The Braintree Cast'ngs Co., 
(Signed) W. B. LAKE, Director. 


mien’, PORTWAY & SON, "05.7ovE8 son" HALSTEAD, ESSEX. 
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New Companies. 


Victory Engineering Company, 
£3,000 in 3,000 £1 shares. 

Harvey Shipbuilding Company, Limited. — Capital 
£5,000 in £1 shares. 

Lion Constructional & Engineering Company, Limited. 
—Capital £3,000 in £1 shares (1,500 6 cum. pref.). 

Hill Bros. (Magnetos), Limited.—Capital £50,000 in 
£1 shares (20,000 six per cent. cumulative preferred). 

Heard’s Welding Syndicate, Limited.—Capital £500 
in 10s. shares. Mr. F. England is the first director. 

D. Blakemore & Sons, Limited.—Capital £3,000 in 
£1 shares, to carry on the business of metal workers. 


Central Chemicals, Limited.—Capital £45,000 in 
43,000 ordinary shares of £1, and 40,000 deferred shares 
of Is. 

James Taylor & Bates, Limited.—Capital £10,000 in 
£5 shares. Registered office : Bridge Wharf, Chertsey, 
Surrey. 

Stansfield Engineering Company, Limited.—Capital 
£3,000 in £1 shares. Registered office :—37, Hockley 
Hill, Birmingham. 

Enterprise Steel Company, Limited.—Capital. £10,000 
in £1 shares. Registered office :—113, Queen Victoria 
Street, E.C. 

Hemel Hempstead Engineering Company, Limited.— 
Capital £5,000 in £1 shares. Registered office: Hemel 
Hempstead, Herts. 

Carnald Engineering Company, 
£3,000 in £1 shares. Registered 
Drive, Craigton, Govan. 

London Bronze and Metal Foundry Company, 
Limited.—Capital £10,000 in £1 shares, to carry on 
the business »f bronze founders, metal smelters, etc. 

John Hounsell (Engineers), Limited.—Capital £6,000 
in £1 shares (2,000 six per cent, preference). Regis- 
wang office :—Crosby Works, George Street, Birming- 

am. 

James 
£30.000 in 
fenders. 
Cheshire. 

Grinyer & Company, Limited.—Capital £5,000 in £1 
shares, to carry on the business of electrical and 
mechanical engineers. Registered office :—146, Bishops- 
gate, E.C. . 

Smith, Bingley & Evans, Limited.—Capital £12,000 
in £1 shares (4,000 6 per cent. cumulative preference). 
Registered office :—Tower Foundry, Aston Road North, 
Birmingham. 

Ascog Metal Products (Glasgow), Limited.—Capital 
£1,000 in £1 shares, to acquire the business of A. 
Schonfield & Company. Registered office : 57, Hope 
Street, Glasgow. 

J. & H. B. Jackson, Limited.—Capital £5,000 in £1 
shares, to carry on the business of wholesale metal and 
machinery merchants, etc. Registered office: Nelson 
Street, Coventry. 

Willington Foundry Company, Limited.—Capital 
£15,000 in £1 shares, to take over the business carried 
on by J. W. Ellis and R. Ellis at Willington Quay as 
the Willington Foundry Company. 

Silica Firebrick Manufacturing Company, Limited.— 
Capital £20,625 (20,000 £1 10 per cent. participating 
preferred and 12.580 1s. deferred ordinary), to adopt 
an agreement with W. Roden. 

Thompson Bros. (Engineers, London), Limited.— 
Capital £5,000 in £1 shares, to take over the ‘business 
carried on as Thompson Bros., engineers, etc. Regis- 
tered office : 155, Fenchurch Street. E.C. 

George Reid (Leith), Limited.—Capital £700 in £1 
shares, to take over the business of engineers and iron- 
founders conducted at the Halmyre Street Foundry. 
Leith, Registered office : 26, Halmyre Street. T eith. 

Charles Willetts, Jun., Limited.—Capital £30,000 in 
£1 shares, to take over the business of an engineer, 
ironfounder, etc., carried on by C. Willetts at Colonial 


Limited.—Capital 


Limited.—Capital 
office :—Barfillan 


Carter (Stalybridge), Limited.—Capital 
£1 shares, to carry on the business of 
Registered office : Atlas Works, Stalybridge, 


Works, Cradley Heath, Staffs., as Charles ~ Willetts, 


un. 

Edward Finch & Company (1916), Limited.—Capital 
£100,000 in £1 shares, to adopt an agreement with 
Edward Finch & Company, Limited, and W. A. Hen- 
derson, and to carry on the business of iron and brass 
founders, etc. 

Dyson & Company (Enfield), Limited.—Capital £2,500 
(1,500 £1 five per cent. cumulative preference, and 
2,000 10s. ordinagy shares), to carry on the business of 
die casters, etc. Registered office :—Southbury Works, 
Ponders End, N. 

E. A. Pullen & Company, Limited.—Capital of £2,000 
in £1 shares, to take over the business of diesinkers, 
tool makers and pressworkers carried on by E. A. 
Pullen & Company. Registered office: 117, Wainwright 
Street, Aston, Birmingham. 

B. T. & J. Goldie, Limited.—Capital £4,000 in £1 
shares (2,000 five per cent. cumulative preference), to 
take over the business carried on at the Hope Foundry, 
Upper Churck Lane, Tipton, Staffs, by T. H. Goldic 
and J. Goldie as B. T. and J. Goldie. 

Dykehead Ganister & Firebrick Company, Limited.— 
Capital £10,000 in £1 shares, to acquire the lease of 
Bonnymuir Brickworks, Bonnybridge, from George 
Turnbull & Company, and to acquire and work mines, 
minerals, etc. Registered office :—Dykehead, Bonny- . 
bridge. 

British Electro-Chemist, Limited.—Capital £10,000 in 
£1 shares (6,000 preference), to adopt an agreement 
with China and Metal Platers, Limited. The first direc- 
tors are B. C. Clark, C. Bowen, E. D. Taylor, and B. P. 
Crawsh»w. Registered office :—7, Ely Place, Holborn 
Circus, E.C. 

John Payne, Limited.—Capital £20,000 in £1 shares, 
to take over the business of engineers and shipbuilders 
and repairers carried on by A. 8S. Payne, F. H. Payne, 
and E. G. Payne, at Bristol, as John Payne & Com 

any. The first directors are Miss ‘A. S. Payne and 
t. E. Williams (both permanent). 

James Baxendale & Sons, Limited.—Capital £5,000 , 
in £1 shares to take over the business of copper-plate, 
iron, and tinplate workers, lubricating engineers, etc., 
carried on at Pilkington Street, Bolton, as James 
Baxendale & Sons. The first directors are Mrs. 8. J. 
Baxendale and F. Baxendale. 

G. H. Whitehouse & Company, Limited.—Capital 
£3,000 in £1 shares, for the acquisition of the business 
of engineers formerly carried on by the late J. Tudor, 
and J. H. Onions and G. hitehouse, at Great 
Bridge, West Bromwich, as G. H. Whitehouse & Com 
pany. Registered office : Tinsley Street, Great Bridge. 

Dening & Company, Limited.—Capital £20,000 in 
£10 shares (500 6 per cent. cumulative preference), to 
carry on the engineering business as formerly carried 
on by 8S. H. Dening at Chard, Somerset, as Dening & 
Company. The first directors are 8. H. Dening (chair- 
man), W. U. Dening, A. J. Dening, H. E. Dening, and 
E. A. Dening. Registered office : Chard, Somerset. 

Aerolite Piston Company, Limited.—Capital £500 
in £1 shares, to adopt an, agreement’ with 
Bentley & Bentley. Limited, for the aceuisition of the 
business of manufacturers and sellers of aluminium 
pistons and castings for use in connection with aero- 
planes and other internal-combustion engines, etc. Re- 
gistered office: Hanover Court Garage, Hanover 
Street, W. 


Prohibited Exports. 


An Order of Council was published in the ‘‘ London 
Gazette’’ of August 15, making, amongst others, the 
following amendments in the schedule of the Procla- 
mation dated May 10 :— 

(2) That the following headings should be added :— 

(a) Bearings, ball and roller, and steel balls and 
roller suitable for bearings ; 

(b) Cadmium, alloys of cadmium, and cadmium ore ; 

(a) Railway carriages, locomotives, and wagons, and 
their component parts, steel rails and steel sleepers ; 

(b) Silicon-spiegel. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, si... 
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Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


———— SS 


tin 


AUTEN 


These Machiués are invaluable for a Foundry, doing a larger amount of work ofa 
+ or sora quality, in a much shorter time than can be done by hand, without skilled 
abour., 


The following testimonial explains itself :-— ; 
“* Dear Sits,—We have been using your best Blacking for a large number of yeare, and always use it on our 

large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €O., LD. 











THE FOUNDRY T TRADE JOURNAL. 


MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, are those obtaining at the commencement of 


CONTROL PRICES. 


These maximum prices of iron, steel 
and coke were fixed by the Government 
until June 30, 1916, and thereafter antil 
further notice. Makers may sell for 
delivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the ist day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation anust not be taken to 
authorise any sale or purchase or other 
dealing prohibited tunder the Defence of 
the Realm Regulations. 

Pig-iron. 
West Cu hematite, mixed 

Nos., 1, 2and3.. os 
Special under 0.03 P. & S... 

9 » 0.02 »” 
East Coast hematite, 

Nos. 1, 2 and 3 
Special under 0,04 P. & 8. 
Special under 0.03 P & S. 

” » 002 e 6 
Scotch hematite, mixed Nos 

1, 2 and 3. . 

Special under 0. 03 P. &8 
» 0.02 2 ee 
Welsh hematite, mixed “Nos. 1, 
2Zand3 .. ° ne 
Special under 0.03 P. & Ss. 
0.02 ,, oe 
Lincolnshire, _ or foundry wa 
Cleveland, No. 
bo ear grades 
Northamptonshire, forge .. i 
ion fdy. numbers #6890 
Der byshire, forge a 
” foundry numbers 
Leicestershire & Notts., forge 
pa foundry nos. 9% 
North Staffs, forge .. 
i bs foundry 
ad oe basic .. 
South Staffordshire— 
Part mine forge .. 
eo foundry 
Common Staffordshire 
All mine forge 
= foundry 
Warm air forge 
foundry 

Lord Dudley’s silicon 

Cold blast ee 
Scotch foundry and forge— 

Nos. 3, 4, and lower grades 
of Monkiand, Dalmellington, 
Eglinton, and Govan. . 5 0 

Nos. 3, 4, and lower grades of 
all other brands -- 515 6 

No. 1 quality in all cases to be 5s. per 
ton above these prices. 

All per ton net, f.o.t. makers’ works, 
Mers. Com. 14% 

ansooes Tool Steel, 

The maximum prices for high-speed tool 

steel have been fixed as follows :— 
Finished bars, 14% Tung. 2s. 10d. 
Finished bars, 18% Tung. 3s. 10d. 

Per Ib. basis. Usual trade extras for 
special sizes, etc. These prices are net 
delivered buyers’ works. 

The fixed prices for scrap which must 
be returned to steel makers’ works are as 
follows :— 

Millings and Turnings ade he 5d 
Bar Ends 6d 

Both per lb. ‘net delivered ‘steel makers 

works 


=” 
a 


“Io 
_ 
oun: 


mixed 


Nooo 
= 


NAOH 
_ 
oun Onin 


are eNom 


ecceoceooceses oac 


the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel wane 
8. 


Ferro chrome: 4/6% carbon. Basis 
60%, scale 10s. per unit Perton 38 0 0 
Ferro-chrome : 6/8% carbon. Basis 
60%, scale 10s. per unit. Perton 36 0 0 
Ferro-chrome : 8/10% carbon. Basis . 
60% scale, 10s. per unit Per ton 34 0 
Ferro-chrome : anny | — 
guaranteed maximum 2% carbon 
broken to small pieces for use in 
best quality crucible steels. Basis 
60%, scale 32s. per unit. Per ton120 
Ferro-vanadium : 33/40% Va., per 
lb. of Va. contained in the alloy 0 
Ferro-silicon : 45/50%. Basis 50%, 
5s. scale per unit . Per ton 28 
Ferro-titanium : 23/25%, per lb. 
carbonless. . ' ~ ee 
Ferro- molybdenum : 70/80% Mo. 
per pound of Mo. contained .. 0 16 
Ferro-phosphorus : 20/25%. Per no 16 10 
Ferro-tungsten : 75% to 80% 
Ib, of metallic tungsten contained. - 6 
*Ferro-manganese 80% . 0 
” export. 30 0 O- <0 0 
* F.o.b. Liverpool. 





Non-Ferrous Metals 
Copper. 
£ s. 


Standard, Cash .. 109 “110 
Three months . 
Electrolytic 


Tough 
Best selected 


Standard, Cash 
Three months” it 
English Ingots 
Bars oe as 
Refined 


Spelter. 
American aa 
Specials. . 

ae. ‘ne 
British 
Lead. 
Soft Foreign ae 
English 


Antimony. 
Regulus Pe has — 


Aluminium. 
Virgin Metal 98/99% 
perton 155 0 02 


Phosphor Bronze. 
INGOT 
Alloy No. I. or II 
IiL., ! .or V. 
VI. o VI. 
VIL. oe 


XI. iu ms an 

Cast Strips and Ingots. . 
CASTINGS. 

I. or Il. .. oi 

a: Doe Co” oe 

VI. or VII 

VIII. 


XI. aS oh 
No. VII., Chill, Cast, Solid 
» Cored Bars .. ; 

Delivery 2 Cwt. free to any town. 

10 per cent. Phosphor Copper .. 35/- above 
price of best selected copper. 

15 per cent. Phosphor Copper .. 40/- above 
price B.S. 

Phosphor Tin (5 per cent.) 
price of English Ingots. 
(Phosphor-bronze prices supplied by 
CHARLES CLIFFORD AND SON, LIMITED, 
FAZELEY STREET MILLS, BIRMINGHAM) 


*Chromium ee. 
98/99% purity, per lb. 


*Nickel 
In cubes, 98/99% purity Per ton 220 0 0 


. £23 above 


Nickel Silver. 
per |b. 
Ingots for raising .2/0 to1/6 
Ingots for Spoons and Forks . "2/0 to 1/ 5% 
», rolled to spoon size 2/1t to 1/7 
*Tungsten ue ‘Powder. 
96/98% purity.. per lb. 0 6 
peteneonem ‘Metal. 
96/98% putity.. per lb. 
*Cobalt Metal. 
97% purity .. per lb. m2 
@uidtativer. 
75 lb. bottle .. 17 13 
* Net, Delivered Sheffield Works. 





Scrap Iron and Steel. 
Cleveland. 


8. * 
Steel scrap, heavy melting..110 0 
Iron scrap cast (cupola 
metal) vb ae -. 80 


London (f.0.b.) 
Heavy steel 
Light ,, 
Heavy cast .. 


Control Prices. 
Heavy Steel Melting Scrap 
Turnings and Borings . 

Per ton delivered Buy ers’ Works. 





Non-Ferrous Scrap. 


London merchants quote the following 
prices for scrap metal, delivered London, and 
subject to market fluctuations :— 

A. Joseph. 

£ s. d. 
Hy. Bioctecly te Coupes | Scrap ..118 
Hy. Selected Scrap on on 
HY. Tinned Copper Wire .. .- 110 
Best Selected Gunmetal Scrap .. 90 

Re-melted Ingot Lead 30s. under - 

English Lead price on date of order 





Stocks. 
Metals. 
Capes, Europe and 


Tin, London, Holland, 
U.S.A. and afloat 





Coke. 
SEgeasiecnge. P 


Gas Coke “ a 35 5 0 
Glasgow. 
Foundry Coke ie .. 39 0 
Furnace Coke aa io ae 
Gas Coke ee ng wi — 


London. 
Welsh or Durham Foundry, 
d/d =n Stations in 


Birmin gham 
“dja” London 


Ditto, d/d Birmingham b 


Stations 





CONTROL PRICES OF COKE. 


Durham and Northumberland 
blast furnace 
- foundry é 
South Yorkshire, West Yorkshire, 
Lancashire, and Midland Coun- 
ties blast furnace ay 
South Wales blast furnace 
1 per ton net. f.0o,t. ovens. 








SITUATIONS VACANT AND WANTED. 


NOUNDRY FOREMAN wanted by large firm inthe 
k Midlands ; must be energetic, with sound prac- 
tical and theoretical knowledge of Foundry Work in 
all its branches, both Malleable and Grey Iron, more 
especially the former ; repetition work ; good prospects. 
—Reply with full particulars, salary required, etc., 
to your nearest Labour Exchange, quoting No. 2,400, 
and mention the name of this journal. 


\ ANAGER with Commercial experience wanted 
B for Iron Foundry in Midlands. Good opening. 
Could be financially interested if desired.—Apply Box 
No. 838, Offices of Foundry Trade Journal, 165, 
Strand, London, W.C. 


FOR SALE AND WANTED. 


tS papal on TRADE JOURNAL, 90 monthly 
numbers, also 8 British Foundrymen’s Associa- 
tion Year Books, for disposal. Best offer.—Apply, A. 
Harpwick, 44, Claremont St. Holmes, Rotherham. 


1 ee SALE, One New 3 in. Root’s BLOWER. 

One 4 in. ditto. 

Two 5 in. ditto. All with ring oiling bearings, fast 
and loose pulleys. For immediate disposal. 

H. J. H. Kina & Co., Lrp., Engineers, Nailsworth, 
Glos. 
™-TON Hand Swing Foundry Jib Crane, racking in 
) and out motion, top and bottom fixing footstep, 
chain tested to 5$ tons.—C. F. Davis, 18, Billiter 
Buildings, London, E.C. 


ELL-EQUIPPED IRON FOUNDRY and PAT- 
TERN SHOP in Midlands for Sale a: Going 
Concern. Present output, 12 tons weekly. Ample 
room for extensions. Splendid opportunity.—Apply 
Box No. 836, Offices of Foundry Trade Journal, 16d. 
Strand, London, W.C. 


J RONFOUNDRY Wanted, preferably conveniently 

situated near shipping port, which can undertake 
to supply 50 to 100 Tons, or even more, Plain, Solid 
IRON CASTINGS weekly.—Replies, under ‘ Iron- 
foundry,’’ c/o Foundry Trade Journal, 165, Strarfd, 
London, W.C. 











T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 


Wheathill 
Charcoal Works, 








SALFORD. 








FOR SALE AND WANTED.— (Continued.) 


NE good Second-hand No. 2 Roots’ Blower, belt- 

driven both ends, about 12in. pulleys, good gear- 

ing, 8 in. diameter outlet underneath, wooden vanes, 

ready for prompt delivery—Marpre & Guorr, 
LimiteD, Sheffield. 


OR SALE.—24-in. Invincible Sand Mixer, capacity 

3 tons per hour, for grinding, mixing and screening 

foundry sands, at lowest cost per ton.—Apply, 
HALL, 26, Paradise Square, Sheffield. 








REFINED ALUMINIUM INGOTS 


NOTCHED BARS, 
SPECIFICATIONS GUARANTEED. 


MIDLAND METAL CO., COVENTRY 





| 
| 


Wires: 


SUPPLIES. 


ite J. BURN & CO., ufotn 
- Henshaw Road, Small Heath, BIRMINGHAM. 





r—=PATTERN SHOP=— 


| 











SANKEY 


Fireproof 
Steel Storage Bins 


For Workshop 


and Warehouse. 


Write for details. 


Joseph Sankey & Sons, Ltd. 


Hadley. Salop. 
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PLUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 











~ MENEIL’S 
sENT UNBREAK 


AC TEEL LADLE Ble 


FOUNDRY MATERIALS 
AND REQUISITES. 


Largest Stock of Straw and Wood Rp agape, 
Fibre CORE ROPINGS. s turea by a Patented prowess, 


each from a sin 
GLUTRIN—CORE GUM. 


Parting Powder. 
1U9A 39109 XUM 

















h a >. ear i 
a apacith 
i it lips : ounted or un 
~ y ar Also Suitab 
for chemical and metallurgic 
processes. l.ist of sections am 
prices on application t 


CUPOLA BRICKS. he MeNELL 
Best Quality. MAT 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, GAN ALSO BE anie i nine 


(STOURBRIDGE) Ltd., Kind! tion this h iri 
STOURBRIDGE, rece | fps 























WHITTAKER'S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 











THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER. & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 





























Addresses, 


Advertisers. 


Telegraphic Addresses, and Telephone Numbers, 
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NAME, 


517 Adaptable Moulding Machine Co. 
Alldays & Onions, Ltd. 


515 Anglo- Mexican Petroleum Products Co., Ltd. 


515 Braby, F. & Co., Ltd 

iii. Bradley, T. & I. & Sons, Ltd. 
514 Britannia Foundry Co. 2 
510 British Binderit Co., Ltd. ‘on 
* ii. British Thermit, Co., Ltd. 

517 Broadbent, T. & Sons 


C.iv. Buckley & yt Ltd. 











559 Burn, J. & C 

i Core sbind, } td. 7 

1 Cumming, W illiam & Co., ‘Ltd. bs 
5 Davidson & Co., Ltd. 5s a 
7 Davies, T. & Son nie ee 7 

7 Durrans, Jas. & Sons 


Evans, J. & Co. 
514 Everitt & Co. 


51+ Fyfe, J. B., & Co. 


566 Gibbons, James 
Glasgow Patent Moulders Blacking ¢ Co. 
506 Goldendale Lron Co., Ltd. 


516 Gray, Thomas E. & Co. 


514 Hall, John & Co. (Seourbatdge). Ltd. 
513 Hedley 2 & Co., 
Hislop, R. & ¢ 


611 Keith, James & Blackman Co., Ltd.. 
560 King Bros. (Stourbridge), Ltd.. 
39 Lowood, J. Grayson, & Co., Ltd. 





Mangergh, 

Marshall, . & Co. 

Metalline Eaesons Co. 

560 MeNeil, Chas., Ltd. 

559 Midland Mets al Co. .. 

505 Monometer Manufac turing Co., Ltd., 


509 Naish & Croft 
Olsen, William 


. iii. Phillips, J. W. & C. J. <o oe 
555 Portway, Chas. & Son .. ee ae 


508 Samuelson & Co., Ltd. 
559 Sankey, Joseph & Sons, ta, 
509 Stewart, D. & Co., Ltd.. 


Spermolin Core Co... ee oo 


C. ii Thermit Ltd. 

Tilghman’s Patent Sand Blust Co. , Lid, 
§12 Thwaites Bros., Ltd. oe os 
516 Universal Machinery Oumeintiek, Ltd. 
509 Walker, I. & I. ot os oe 
Walco, Ltd. .. oo 

560 Whittaker, Ww. & Sons, Ltd. 

517 Wilkinson, Thos. & Co., Ltd. 

509 Williams, 3. (Birmingham Sand), Ltd. 
































-- 


.| 675, Commercial Road E. 





ADDRESS, 


Stanhope Street, Birmingham 
Birmingham . 
FinsburyCourt, Finsbury Pavement, E.C. 


Petershill Road, engi - oe --| Braby, Glasgow .. ee - ~- 
Darlaston se oo oe --| Bradley, Darlaston es ve - 
Coventry .-| Stoves, Coventry .. oe ..} 251 

Wharf Road, Wandsworth, S.W. .-| Bindercomp, Wands., London.. | 994 Putney 
49 & 51 The Albany, Liverpool. a --| Thermetal, Liverpool 1680 Central 


Huddersfield .. 
Castle Iron Works, Oldham 
Small Heath, Birmingham 


5, Castle Street, Finsbury, London, E.C,| ‘Corebind,’ 


Maryhill, Giasgow .. es 
Belfast .. 

West Gorton, Manchester 
Penistone, ur. Sheffield 


Manchester . 
40, Chapel Street, Liverpool 


Shipley, Yorks oo 


Wolverhampton 

26, Fleming St., Port Dundas, Glasgow 

Tunstall, Stoke-on-Trent oe 

3H, Lincoln's Inn Fields, Kingsway, 
London, W.C. 

Fire Clay Works, Stourbridge .. 

21, Church ee Sheffield 

Paisley .. ee oe ee 





27, Farringdon Avenue, London 
Stourbridge . 
Deepcar, nr. Sheffield is 


Wheathill Charcoal Works, Saltord 
Leeds .. . 

112, Bath Street, Glasgow 

Kinning Park, Glasgow 

Coventry - ee oe ae 
Whitehouse St., Aston, Birmingham .. 
150, Alma Street, Birmingham .. 


Cogan Street, Hull .. 


23, College Hill, E.C. 
Halstead, Essex 





Banbury 
Hadley. Salo 
London Roa: Iron Works, "Glaazow 


Spermolin, Halifax .. ee = 


Broadheath, nr. Manchester 
Bradford 4 

326, Old Street, hendan, EC. 
Rotherham 

53, Newton Street, Birmingham | 
Oldham .. 

Middlesbrough 

Birmingham 














** Adaptable ’’ 
Alldays, Birmingham 
Mexproduct, Ave, London ... City 2704 


** Requisites,”’ Birmingham ..| 187 Victoria 

* Castle St. arianaaes 9029 Wall 

Prudence, Glasgow is ..| P.O.M. 25 
- | Sirocco, Belfast .. ER ..| 4341 Belfast 
Tuyere, Manchester 70 Openshaw 


Goldendaie, Tunstall, Staffs 
Papplewick, Holb. London 





Boolcraft, London ee --| 3763 London Wall. 
Walco, Birmingham -| Central 3305 

.| Whittakers Engineers, Oldham| 83 
Blacking, Middlesbro’ .. | 419 





TELEGRAPHIC ADDRESS. TELEPHONE NO, 


1966 Mid. 
28 Victoria 


| 1581 (4 lines) 
z | Oldham No. 8 


Broadbent Z és 
Engines, Oldham oe 


Durrans, Penistone es 
| 


Ladles, Manchester 3 «| 2297 
Persistent, Liverpool 1134 Central (3 
lines) 


| 
Brick, Shipley... ss ..) 59 Shipley 
| 


Moulders, Glasgow 


1946 Holb. 


Hall, Stourbridge .. | 55 Stourbridge 
Morod, Sheffield ..| 4318 
Gas, Paisley.. 331 Paisley 


James Keith, London ., 
King Bros., Stourbridge 
Lowood, nr. Sheffield 


6194 H’lb’rn (4 lines) 
18 Stocksbridge 


Speciality, Leeds ., 1909 Leeds 
Adhesive, Glasgow " ..| 201Y2 Douglas 
MeNeil, Glasgow .. as ..| X 155 


. _— — 
—_ } _ 


Wm, Olsen, Hull .. ~~ Nat, 1184 


Colloquial, London ..| 10112 Central 
Portway, Halstead --| 10 Halstead 
Samuelson, Banbury Y 17 Banbury 


Sankey, Hadley — 
Stewart, Glasgow .. 71 P.O. Bridgton & 


3243 Bridgton (N.) 
397 


Halifax we oo ~ 


Fulmen, Step, London 
‘lilghmans, Altrincham ., 
Thwaites, Bradford 


.| East 4157 
14 
3456 & 3460 Brdf’d. 

















TESTIMONIAL FROM— 


What Munition Metal Melters say of the Monometer 
600 lbs. Coke-fired Tilting Furnaces (Hall’s Patents). 


THE LONDON BRONZ 
46, Spelm 


Messrs. The Monometer Manufacturing Co., Ltd., 
Whitehouse Street, Aston, Birmingham. 


Dear Sirs,— 
supplied to us. 


We declare we are completely satisfied with the 600 lbs. Coke Furnace which you 
Yours faithfully, 


(Signed) 





ENGINEERS, 


Monometer Mfg. Co., Ltd, iioxrovx2s Aston, Birmingham, 


E & METAL FOUNDRY, 
an Street, Spitalfields, 
London, Sept. 9th, 1916. 


J. VAN AERSCHODT. 












a 
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COLDENDALE CYLINDER PIC IRON. 


MAKERS : 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 
3. Easy to Machine. 


4. Absolutely sound. 





WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies and 
Engineers at Home and Abroad, 


Selting Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 
CUPOLAS, 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 


T. DAVIES & SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 























Telegrams—* TUYERE, MANCHESTER.” Nat, Telephone—No. 70, OPENSHAW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray's Inn Road, London, W.C. 
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IMPORTANT TO IRONFOUNDERS. 


MOULDING — 
—MACHINES 


FOR REPETITION FOUNDRY WORK. 











illustration of i ‘Mt ‘ ’ Makers also of a 


HAND —S== HAND 
PRESS py ee, RAMMING 











MACHINE - «fe ae MACHINE 
. | Fe where a Deep Lift 


is required. Can 
be Operated by 


for 
Small Repetition 
Work, giving rapid WG 
and Economical / ; F i UNSKILLED 
Production. L oo a LABOUR. 








pe wae 
sa] 


MOST EFFICIENT’ AND ECONOMICAL IN USE. 


“" ROOTS’ “ACME” BLOWERS. 


FWLL PARTICULARS FROM— 


SAMUELSON & Co., Ltd., BANBURY, 


ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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A NALYSES Firms finding difficulties in obtaining: good 
woumeat ts | GANISTER 


(best grade only) 


Communicate with 


JOHN WILLIAMS 
(BIRMINGHAM SAND), Ltd., 


ICKNIELD SQUARE WHARF, BIRMINGHAM. 
ESTABLISHED OVER A CENTURY. 


— SPECIALISTS — 


Consulting 
Metallurgists IN FOUNDRY WORK. 


and Laboratory for all kinds of Metallurgical 
Analytical Investigations. 


Chemists. NAISH & CROFT, 


150, Alma Street, 24, University Mansi 
HUI “BikMINGHAM. | Putney, LONDON, SW.) 0000000000 fre 
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ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MouLopine 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 


x 











Standard Wheel Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & Co.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. sci ah OT 




















WE SUPPLY THE LEADING FIRMS. IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and ail Foundry Requisites, and have 
done so since 1831. 


Il. & le WALKER, eFFincuam muts, _,ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 



































BINDERIT” 


ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 


THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH . 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


my = = 


ae ae 


“BINDERIT™” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 








“ BINDERIT ” supersedes all oil. oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT " is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT™” readily dissolves in cold water. 
“ BINDERIT” can be used with every kind or variety of ‘sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 


“ BINDERIT ” reduces fettling charges to the minimum’and practically 
eliminates the uses of wires or irons. 


“ BINDERIT™” Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 








THE BRITISH BINDERIT Co., “7 


BINDERIT WORKS, 
WHARF ROAD. 


WANDSWORTH, S.W. Telephone: 994 PUTNEY. 


Telegrams: 
*“ BINDERCOMP, WANDS., LONDON.” 
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KEITH-BLACKMAN 
High Pressure Fans. 





Unequalled for heavy and con- 
tinuous work. 


Arranged for Belt or Electric-drive. 


Extensively used for blowing 
Cupolas, Furnaces, 
Smithy Fires, etc. 





James Keith & Blackman 


Co., Ltd., 
27, Farringdon Avenue, LONDON. 























WILLIAM CUMMING & CO.LTD., 


Also 
THE WELL-KNOWN BRANDS 


FOR “IMPERIAL” 


a. 
IRONFOUNDERS’ i. * 
ftom / IRONFOUNDERS — 


PLUMBAGO “VULCAN” 


Sata \ FURNISHERS / » maar 


COAL DUST 
oe Eslabiished 1840. “er 


Write for Quotations. - HALA CG 0 
WORKS— 


Kelvinvale Millis, Maryhill, Glasgow. 

Sunnyside Biacking Mills, Falkirk. Telegraphic Address— 

Olid Packet Wharf, Middlesbrough. Prudence, Glasgow. , 

Albion, West Bromwich. Cummin, Blacking Millis, Camelion. 
Whittington Bracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfield. 
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FOUNDRY PLANT. 


‘*«Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “ Rapid’ Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description. which had become established as a synonym of Stewart’s Cupolas. 











CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lro, 


Vulcan lronworks, BRADFORD. 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.c. 


Catalogues on Application, 














“FOUNDRITE.” 


“FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. . 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE,” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—“* MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Ltd., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS | |JOHN HALL & co.| 


OF STOURBRIDGE, LIMITED. 
FOR LINING 


ORDINARY AND PATENT STOURBRIDGE, ENGLAND. 


CU POLA FURNACES. Manufacturers of 
FIRE BRICKS, BLAST 


JOHN R. FYFE & CoO.,| | FURNACE BRICKS AND 
SHIPLEY, Yorks. CUPOLA BRICKS. 




















FERRO-VANADIUM. *« *« * * * FERRO-TITANIUM. 
SILICO-MANGANESE §3 (65/70 2 Mansanese and 1 9, 2 96, 8 %, Carbon Maximum, 
FERRO-SILICON containing 25 %, 50 %, 75 % Silicon. 

FERRO-CHROME 65/70 » cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone No. 1134 (3 lines). 




















— _ BRITANNIA” 
JAR RAM MOULDING 
MACHINE 


(Daimler and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 























Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 
London Agents: MURPHY, STEDMAN & ©O., 180, GRAY’S INN ROAD, W.C. | 
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MEX FUEL OIL 


The use of Mex Fuel Oil for industrial 
furnaces secures :—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—Greater Control. 


Anglo-Mexican Petroleum Products Co., 


FINSBURY COURT, LONDON, E.C. 








Write for illustrated booklet: “Heavy Fuel 
Oil Installations for Industrial Furnaces.” 





a 





\ 


A NEW STEEL BARROW 


(PATENTED). 
‘¢BRABY’S BALANCED BARROW.’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross. ashes, etc: Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


BRABY tetich mae STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY cc improved wroustt STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY to ico STEEL 


ROOFS and BUILDINGS. 


BRABY 1 wiraiste STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY caicasisecorrestea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co., Ltd., °° "Rutice mite. “Peerhil’ Rosd, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vinceot Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS.to BRITISH and FOREIGN 
j GOVERNMENTS. Telegrams—‘‘ Braby, Glasgow.” S 
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COMPLETE PATTERN SHOP PLANT "tai aantha'™* 


88 COST, LESS POWER, LESS ROOM-—AND BETTER RESULTS, 
32 


1265 Universal 
Wood Workers’ in onan 
Ll 
actual operation. Cano SAW 
gan Sav 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
particular purpose. - 


COMPLETE LINE OF 
woopD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling . 
Agents — The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTD.. **Suoreoiren, 


Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibie attach- 
ments, stands com- 
plete as a band saw, 
jointer, saw table, 
single spindtie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


LONDON, E.C. 





THOS. E. GRAY & CO. 


CONTRACTORS TO H.M. WAR OFFICE AND LONDON COUNTY COUNCIL. 


GANISTER 


FOR 
MOULDING LINING AND REPAIRING 


CUPOLAS AND POT - FIRES 


THE WALLS, BRIDCES, JAMBS, STAFF-HOLES AND CRATES 


BALL, MILL, AND PUDDLING 
FURNACES 


GOAL DUST ‘GRAMS: “ PAPPLEWICK LONDON.” ‘PHONE : 1946 HOLBORN. 


OUNDRY COKE 


3 & 4 LINCOLN’S INN FIELDS, 
KINGSWAY =- - LONDON. 


STEAM COAL 
HOUSE COAL 


WELSH 
LARCE COAL 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ano EXPENSE. 


Tels: Broadbent, Huddersfield. 
Tele: 1581 (4 lines). 


London Office, Suffolk House, 
Laurence Pountney Hill, E.C. 








T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 

PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 

Wheathill 


Charcoal Works, SALFORD. 














ARE YOU INTERESTED IN THE PRODUCTION OF 
— ACCURATE CASTINGS ? 





We Specialise in st 
MOULDING MA- 
CHINES, PATTERN 
PLATES, MOULD- 
ING BOXES, SNAP 
FLASKS, etc. :: st 























ADAPTABLE MOULDING MACHINE CO., Stanhope St., BIRMINGHAM 
Telegrams: “ADAPTABLE.” ‘Phone: 1966 Mid. 





IRON AND STEEL FOUNDRY REQUISITES. 





If you have any difficulty in getting your Metal clean enough and fluid enough, 
try our WASHED 


EFLVUOR SPAR 


a cheap and most effective flux, much superior to Limestone. 





THOMAS WILKINSON & CO., LTD., 
Manufacturers and Merchants, MIDDLESBROUGH. 
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A 0 oe PAYEE ea Co. BRITANNIA WORKS, 
BLACKFRIARS, MANCH ESTt eR. 








